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The question is no longer, ‘“‘ Will there be an extended 
revival in the iron business ?”’ but, “ How much longer 
will the revival be delayed?”’ Much will depend upon readjust- 
ments in freight schedules now being made by Northern railroads, 
but it does not require a great deal of foresight to see that tae reduc- 
tion in rates to iron men must of necessity be heavy, if not radical. 
The placing of a safe and conservative man at the head of the Treas- 
ury Department has had the effect of maintaining confidence in the 
world, and this cannot but have a reflex influence for good upon gen- 
eral trade. Our reports from trade points present many encouraging 
features, as will be seen below: At Detroit, a decidedly large num- 
ber of inquiries, both for smaller and larger lots, is noted, and this 
refers to both Lake Superior charcoal iron and Southern coke, the 
latter being confined chiefly to the lower grades, however. This 
inquiry for Lake Superior comes priacipally from the malleable 
manufacturers, who report a large volume of business existing at the 
present time. It looks as if the early buying, which they did last 
year, was to be repeated during the present season. Prices have in 
no way changed, but cannot be lower than they are at present. The 
obstacles in the way of large manufacture of coke iron which we 
mentioned in our report of a week ago, still continue, and have made 
a very strong coke iron market, which will continue to gain strength 
unless some of these causes be removed very soon, as at present 
there is a large inquiry remaining unsatisfied. Altogether the mar- 
ket looks decidedly better than a week ago. The week at Chicago 
has been characterized by a decided stiffening in prices on coke 
irons, particularly those brands made in the Alabama district, fur- 
naces in that region having advanced prices from 25 to 50 cents per 
ton. The advance has been brought about by the large demand 
which has prevailed of late and the heavy sales made by most of the 
leading companies. Charcoal irons have, however, remained very 
quiet, few transactions of importance having been consummated. 
The stiffening of prices has had the effect of somewhat checking buy- 
ing movement of the Chicago district, consumers feeling indisposed 
to make large purchases at the advanced figures at which coke metal 
is being held. The outlook, however, points to a maintenance of 
prices now ruling; the tendency being upward and further advance 
on coke irons is not unlikely to occur. The present status of South- 
ern furnaces is the subject of considerable inquiry. So far as they 
are concerned it can be said that nearly all of them have fallen into 
line and are refusing to book orders excepting at an advance of 
about 50 cents per ton over prices recently ruling. Inquiries have 
been numerous at Cincinnati during the past week for forge irons, 
and no doubt now exists regarding the scarcity of these grades. The 
low prices for muck-bar do not afford the rolling mills any margin 
for profit and there is some hesitation about placing orders for pig 
iron at an advance, until the finished product shows more signs of 
improvement. The Southern furnaces are resuming operations less 
rapidly than was expected, both on account of the lack of fuel and 


General Features, 





the difficulty of obtaining a sufficient ore supply, the extremely wet 
weather having seriously interfered with ore mining. Our Louis- 
ville correspondent notes one large transaction during the week, an 
additional purchase of 6,000 tons. The balance of the buying has 
been of smaller lots, though purchases of 1,000 and 1,500 tons for 
delivery running through the year were made. The price at which 
most of the iron was sold was on basis of $10.25 for grey forge at 
Birmingham ; one sale, however, of 6,000 tons of grey forge is re- 
ported at $10.50 cash, cars at furnace Buyersappear willing to pur- 
chase for their future wants at present prices, feeling that iron is 
very low and that itis to their interest to buy. Business at St. Louis 
during the past week has been fairly active. Inquiries continue to 
come in and a number of small sales have been made. The South- 
ern furnaces have not caught up on orders delayed during the strike, 
and on some grades there is quite a scarcity. The call for coke is 
quite large on account of the coke miners’ strike. 

Since our last report there has occurred a ncticeable 
improvement in the pig iron market, an improvement, 
however, chiefly in the tone of the market, although 
there has been a substantial advance in price as well. The latest 
sales of Bessemer that can be reliably traced were made on a basis of 
$16.85 in Pittsburgh, which makes the valley price an even $16, cash. 
‘The sales at this figure were small, to be sure, but the transaction 
bids fair to be followed by others in the same line. There has also 
been an advance in Southern irons, the price of No. 2 foundry, which, 
until recently, was delivered in the valley at $13.75, having jumped 
to $14.65. From other quarters a report comes that Bessemer iron is 
being held at two valley furnaces for an offer of $17, which would 
call for the advance of the quotation by another dollar. Just how 
far-reaching this feeling of strength is, must be a matter of con- 
jecture ; at any rate, the more conservative iron men will not move in 
the matter until the volume of sales shall give indication of the per- 
manency of the improvement in the situation. The coke strike seems 
as far from a settlement as ever. Oae reason, perhaps, for the inde- 
pendent position assumed by the syndicate people, is found in the 
fact that all the furnaces and mills connected with the coke producers 
are plentifully supplied with material, and have been storing up coke 
for a long time, for just such an emergency as the present. Under 
the circumstances, these firms are enabled to keep right on with their 
work, taking advantage of the advance in the price of pig iron and 
its products, as occasioned by the gradual wiping out of scocks in the 
two valleys. There is no question that the price of all pig material 
still in the valley is being enhanced as the stocks grow less, and as 
there is considerable consumption still supplied from that source, the 
total exhaustion of these stocks is but a question of a very few weeks. 
It is this very question that is again disturbing the pig iron inter- 
ests, for the present advance is hardly safe enough to warrant the 
resumption of general activity on the basis of old prices of coke and 
rail freights, while the coke drawers, very naturally, will decline to 
work at a reduction of wages, in the face of a substantial advance in 
the price of pig iron. There is also some danger that one or two 
valley firms, who either have a supply of coke on hand or who coke 
their own coal, and whose furnaces are now banked, may find the 
advance sufficiently profitable to start up again, in which event a gen- 
eral starting up could only be prevented by the continuation of the 
coke strike. The vessel men have thoroughly canvassed the situation, 
and having satisfied themselves of the certainty of a meager ore sea- 
son, are taking steps to place as much tonnage as they can find room 
for in other channels, many of them going into the lumber trade. 
The increasein the west-bound coal trade has been so remarkable 
during the past few years that there has been a constant demand for 
coal tonnage of late, and it is thought that quite a good deal of the 
disengaged tonnage will carry coal this season. Time was, when 
vessels would go up the lakes light, to come down with ore; and the 
present outlook for the ore business is so very poor, that the condi- 
tion may be reversed—vessels going up with coal, to come down 
light, 
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LABOR COST IN IRON AND STEEL. 
Most interesting figures are given by Labor Commissioner 
Wright regarding the cost of iron and steel production. We select 


three sample tables as of especial interest to our readers : 
COST OF PRODUCING A TON OF PIG IRON, 


Cost of Total 

Locality. materials. Labor. cost. 
WIOCEMOTE. «5000005 soccereesoccenecascoscceptsoccusessoe conesee cosepesnephy Fae $3.589 $23.165 
NOTthernr.....ccooresseccescevesssovesccsees ewe 13-223 1 194 15.22 
BOUCHE... .ccccccsscccccccccccscccccsessers soe 0757 1.461 10 279 
OEE oc nvencsesccccccevccsessnsensesete II.99f -975 13.584 
Northernr........c0ree0. ewe 11.663 1.3 13.433 
ELUTOPC....cccccoroccccorercccseresecovceessccsenccsssocescsesees 9559 41 10.394 
BEUTODC. cccovcesvecccccecs pecseneccgpnenenenscobeoctes «ue 12.228 -gI2 13 434 


+ 9.230 601 10 290 
















Great Britain g 308 -743 10 729 

TRBTIIG, << scceesssccsc ese 14.219 -719 15.07 

HU TOPC ccccccccsccccocescceccersscescvcccescsvocescesesssccsseccoccccccs 6.785 -470 7.73 
NOSt OPA ...cccccessecvcscccorseecvovescoescccccsessessocese vee oes» 12 267 2.135 15 256 
Great Britain. ..........cccccceccccssrcscseres seocsesooee wee 6 454 618 7.677 
I a caceandlcce des vuwini vers oebevee satan eiparienedscdhehe 11.147 1.166 12.820 
SOULHEA.......0.c..crccrcsreoersrerssseceveccecccsces cesses a Pil Z| 1.8 6 9-634 
NR cette sce ncthiiccevsee didese esvusutvesienveresesctsstetisesoued 7.202 2.608 10.267 
Southern.... - 98.877 I 218 10.822 
Southern.... ww. 8164 595 9.623 
Europe........... see 9.885 1 414 12 070 
Great Britain ......... cococrsecssree cocccvescssces cocceresrecsesss 9-529 -769 10.893 
Europe cocceces sees 9.061 711 11.107 
MBUTOPEC.....0.00:.0000sccceee coccesecese sececesensocs: seseescececesesers 7-327 -755 8.765 

COST OF PRODUCING A TON OF STEEL RAILS 

Net cost of Total. 

Locality. materials. Labor. cost. 
By ee IG antia s svexcenecn beednn suopeiedaunsivtancaetrioe $21.109 81.540 $24 .799 
0S ea rathains spina venieanesetunseiie wantunens. co MERE 1.382 27 .637 
3. Continent Of HurOpe.........ccccereeesececccessecseesenes 17.672 1.043 19.576 
4. Continent Of KurOpe...... .ccccssercesceressccseeseeeeesss 18,066 2.519 22.184 
5. Continent Of Europe...... .cccccrsecesescereseseeeeeeees 18,066 4 O41 25.652 
G, ONE GE POU 05. - sacccncciccssesconcssecvasensooes BO: 05% 2 583 93.143 
1, SIN SOE MOUTON IO onic sescccess -oscsteenesense -gongiens 18.103 2.689 23.190 
8. Continent of Europe....... ésovenn ab bbiaebtanaiaeons 18.664 2.974 23.743 
g. Continent of Europe...... EEE 1.028 22.439 
10, Continent of Europe... cbeSeaaseean- dtikes oneeg 19.880 2.160 26.711 
BI, GFERt BritMis...cccccrrcrccccersscovceseccverscserasess soccvees 18.058 2.548 21.907 
12. Great Britain ....0--+ oapiacesionnada bialinaeeten oeaeeee 16 395 1.363 18.588 


13. Great Britain .........ccccce:cccscosescosveceeesesoceee sesnéatte 17.159 1.583 20 178 
AVERAGE EARNINGS OF WORKMEN. 
Av. daily Total Average Individual 


Locality. earnings. earnings. earnings. earnings.* 
Northern district of the U. S...... $2.03 $52,236 $ 69 $735 
Northern district of the U. S......... 1.67% 75,519 149 592 
Northern district of the U.S......... 1.58% 47,371 192 574 
Northern district of the U.S ....... 1.70 49,296 154 589 
Northern district of the U. S....ss00- 153% 58,272 3c4 533 
Northern dist ict of the U.S......... 1.47 31,593 277 520 
Northern district cf the U. S......... 1 62 40,029 283 569 
Southern district of the U. S......... 1.34 44,327 76 490 
Southern district of the U. S.......... 1.23 44,956 98 426 
Southern district of the U. S......... 1.22 15,173 13¢ 422 
Continent of Europ? (3 mos.)......... 0.70 1,895 53 63 
Continent of Europe (3 mos )......... 0.64 5,478 50 58 
Great Britain (3 months)............. 0.67 7,761 52 59 


Great Britain (3 months)............. 0.62 12 795 49 55 
‘If position was continuously filled by same person 


Three things are quite evident from the foregoing: 1. The 
South has a decided advantage in the production of pig iron. 2. 
Great Britain and the Continent possess a clear advantage in the mat- 
ter of steel rails. 3. Nowhere in the world is labor better paid than 
in the Northern group of the United States. 





THE YEAR’S SUMMARY OF A GREAT STEEL PLANT. 

Here are a few figures from the annual report of the great IIli- 
nois Steel Company’s works for the manufacturing year of 1890: 

The average number of men employed was 9,658 ; in 1889 it was 
8,360. 

The total pay roll was $6,863,416, as against $3,660,888 in eight 
months of 1889. 

The company received in 1889 88,554 cars of material, and 
shipped 40,954 cars. Last year it received 150,745 cars, and shipped 
58,676 cars. 

It received last year 4,642,656 tons of raw material. Of this 755,- 
183 tons were received by lake and 2,887,477 tons by rail. 

The company shipped 928,769 tons of finished product. It pur- 
chased supplies and stores outside of the raw material for making 
iron costing $1,751,587. . 

The following is the output of the works in finished material: 
720,424 tons of pig iron, 35,799 tons of spiegel iron, 733,218 tons of 
ingot, 508,719 tons of rails, 80,155 tons of billets, 54,539 tons of rods, 
69,775*tons of iron and steel beams, etc. 

Four million seven hundred and eighty-two thousand eight 
hundred and thirty-seven dollars were expended last year for real 
estate and in construction. 

The total bills and accounts receivable are $4,078,000, or nearly 
double those of a year ago. 

The total net receipts for 1890 were $2,578,089, net profit, $2,059,- 
105, Or 11.59 per cent. on the capital stock. 





PITTSBURGH AS A LAKE PORT. 

Thanks to Mr. J. M. Goodwin, Engineer of the Pennsylvania 
Ship Canal Commission, we are in receipt of a copy of the exhaustive 
and instructive report just submitted to the Pennsylvania Legislature. 
We have heretofore given the outlines of the recommendations made 
by the Commission, and need not, therefore, repeat them at length. 
Let it suffice to say that the proposed canal, if built, will run from 
Conneaut, Ohio, to Beaver, Pa., thence by river to Pittsburgh, a dis- 
tance in all of 1232 miles, necessitating the construction of 53 locks, 





and being of a uniform depth of 14 feet. Concerning the route in 
which Cleveland would be more directly interested, the report says: 

The line of least distance between the lake and river lies between Cleve- 
land and a point on the Ohio about 18 miles below Rochester. This line is 
about 85 miles in length. The distance from Cleveland to the mouth of the 
Beaver by this line, and the Ohio River, is about 103 miles. The distance by 
rail from Cleveland to the mouth of the Beaver, via Youngstown and the Ma- 
honing and Beaver Valleys, is 107 miles. By way of the Cleveland and Pitts- 
burgh Railroad, the distance from Cleveland to Rochester is 124 miles. Pos- 
sibly a practicable route for a large canal from Cleveland to Rochester might 
be found having length of no more than 120 miles. The summit-level on such 
route might perhaps be made at elevation of 1,103 (or 530 feet above Lake 
Erle), but the probability is that it would necessarily have an elevation of about 
1,120. This would put it 104 feet above the summit-level on the Conneaut 
route herein recommended. 

For similar reasons the route by Warren, Ohio, is abandoned, 
and the route from Conneaut is recommended. The Commission 
estimates the cost of the canal at $26,375,188. Elsewhere we repro- 
duce what, perhaps, is the most interesting part of the report—an 
abridgement of a report by Mr. Goodwin on the comparative cost of 
transportation by lake and canal. We regret that, owing to limited. 
space, we are compelled to omit much reliable data given by Mr 
Goodwin, but his article, together with the cuts accompanying the 
same, will give a very fair idea of the project from the standpoint of 
its friends. It is certainly a stupendous, though by no means im- 
practicable, enterprise; and if it ever materializes it will work a 
mighty change in the present methods of shipping iron ore from 
mine to furnace. 





Ovr recent guests from abroad have shown their appreciation 
the hospitalities extended by the engineering societies of the United 
States by presenting several members of Committee of Arrangements 
with unique testimonials. To the three leading members of the 
committee the German ironmasters have presented handsome silver 
goblets, fashioned in the form of Bessemer converters, and to various 
gentlemen the English visitors are about to forward silver candela- 
bra and other silver ornaments. 





CONCERNING the future of shipbuilding in the United States, 
the Shipping World (London) is forced to this conviction: ‘It is 
characteristic of America that though she is the youngest competitor 
in iron shipbuilding, she has made the most rapid strides. Already 
the United States ranks next to Germany in amount of tonnage on 
the stocks. She may soon be the rival of which Great Britain will 
have totake the most account.’’ This is praise from Sir Rupert, in- 
deed. 





Ir tangible results do not grow out of the recent Pan-American 
Conference, it will not be the fault of our State Department. The 
latest production of the Department is a neat “ Hand Book of the 
American Republics,” certainly a monument of careful compilation 
and a credit to the able Director, Mr. W. E. Curtis. 





Ou10 still maintairs third place in the ranks of steel-producing 
States, having turned out 405,365 net tons in 1890, as compared with 
331,298 tons in 1889, This increase of 64,067 tons over the preceding 
year is not bad, considering the rapid advance of competing States. 





PENNSYLVANIA and Illinois produced in 1890, 1,983,997 net tons 
of steel rails (Pennsylvania 1,396,460, Illinois 587,537), while all other 
States produced only 29,191 tons. Ohio has apparently dropped out 
of consideration within the past two years. 





CANADA is in the throes of one of the hottest campaigns ever 
known in that country—and that is saying a great deal. Protection- 
ists on this side of the border will await the outcome with interest. 





In 1890 about one-half of the Bessemer steel ingots produced in 
the United States were converted into rails. 





In 1890 the United States made 4,128,535 net tons of Bessemer 


steel ingots, an increase of 25 per cent. over the production in 1880. ‘ 





ILLINOIS, as a steel producer, is making substantial progress. 
From 740,00 net tons in 1889 she advanced to 848,751 tons in 1890. 





PENNSYLVANIA produced 2,515,424 net tons of steel ingots in 
1890—more than half the total product of the country. 





Or Bessemer steel rails the United States produced 2,013,188 net 
tons, an increase of 22 per cent. over 1889. 
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THE PROPOSED LAKE ERIE AND OHIO RIVER SHIP CANAL. 





By J. M. GOODWIN.* 


(Engineer of the Pennsylvania Ship Canal Commission.) 


Of several self-evident truths recognized throughout the commercial 
world, none more directly recommends itself to the understanding than this: 
that without adequate means for transportation of commodities commerce is 
an impossibility. 

This is the axiom. From it we logically infer that, given a demand, or 
want, in one place, and existence in another place of a commodity suited to 
satisfy that want, means for transportation of the commodity having been pro- 
vided commerce in the commodity will ensue. And in commercial history, 
and statistics social and commercial, we find ample basis for the proposition 
that, in all cases where such demand arises from vital necessity, or is a natural 
growth from natural wants, or if it is merely a demand growing not from posi- 
tive needs but from acquired tastes, or from any one ofthe practically impera- 








merce, betterment of means for travel, or improvement of structures, whether 
originating with the engineer, the mechanician or the architect. and as with 
us population and wealth increase year by year, while as yet the conditions 
which will distinctly check such expansion are hardly beyond incipiency, we 
have good warrant for calculating upon a considerable annual increase to con- 
tinue through many years to come, of our already very large interstate com- 
merce in the ores and other materials used in making pig iron, as well as in 
the iron produced. 

In his recent extremely interesting and valuable address at the New York 
meeting of the American Institute of Mining Engineers, Hon. Abram S. 
Hewitt, basing his calculation upon thoroughly authenticated data, clearly set 
forth in the address, estimated that by the year 1900 the United States will 
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tive needs created by modern civilization, provided the satisfaction of the de- 
mand results in an erhancement of the physical cordition of the “ comfort,” 
and of the general well-being of the people immediately affected; or in an 
improvement and enlargement of means for “ rapid transit,” or for economy | 
of time in any direction ; commerce in the commodity or commodities neces- 
sary to satisfaction of the demand will increase with the increase of the 
people, the community or the nation, in which the demand originated, and, 
through gratification of it, has grown. 

As iron (the term being taken to cover the derivatives of iron) is, in cur- 


rent practice, the prime essential to any operation for furtherance of com- | 


have reached a production of 15,750,000 gross tons of pig iron ; that is to say, 
17,640,000 net tons. Mr. Hewitt put the production of pig iron in the United 
States in the census year 1890 at 9,579 779 net tons. The estimated product 
of 1900 exceeds this by 8,060,221 tons. The average annual increase would be 


| $06,022 tons. Actual production in 1883 was 7,268,507 net tons; in 1889, 8,517,- 


068 net tons, increase in this one year 1,248,561 net tons. 
In view of facts cited in his address, Mr. Hewitt, with direct reference to 
tariff legislation, said: “ One of the perplexing elements in the consideration 





“Extracts from Report to Pennsylvania Legislature. 
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of the future of the iron business is removed from the problem when the con- 
clusion is reached that henceforth the ability of Earope to supply its own de- 
mand for crude iron will be fully tasked, and the United States must look to 
its own resources for supply of the great demands of the coming century.” 

He continues as much to the point which we wish to present as if he had 
been speaking to the question which we are now considering: “So far as we 
“ are concerned then, the question is substantially whether this country can 
“nearly double its production (of pig iron) in the next ten years without so 
“ seriously increasing the present cost of iron as to restrict consumption and 
“ and arrest the rate of progress at which the world is now moving forward.” 

We may safely assume that, in view of the practically unlimited stores of 
fuel and iron ores existing in their country, the people of the United States 
will not, by any neglect of means at their command, fall back from the posi- 
tion among iron producing nations which they have attained; and as 
enlargement of means, for and diminution of cost of, transportation of raw 
material are, to any unprejudiced observer of the conditions affecting the 
matter in question, obviously necessary to a maintenance of our rate of prog- 
ress in iron-production, we conclude that the country will, without any 
unneceessary delay, adopt such means, to the end desired, as shall approve 
themselves to its deliberate judgment as indisputably better than any other 
possible. 

Were water carriage not, positively less costly and, generally, more con- 
venient, than land-carriage for transportation of commodities, which, for any 











domains, more immediately ss and through them to the country at 
large. 

The term “expedite” is not used unadvisedly. The canal can give much 
better “dispatch” in delivery of ores than can any railway operating under 
the conditions existing, and necessarily existing, at and near the points afore- 
said, at which such delivery is to be made. 

The facts below stated are some of those upon which we base our asser- 
tion that the canal will facilitate and expedite, as well as reduce, the cost of 
the traffic under consideration. 

The railways respectively delivering ores from Erie, Ashtabula, Fairport 
or Cleveland, to the Allegheny County district, and to the Mahoning and 
Shenango Valleys, have recently multiplied their main line tracks to the limit 
of expediency; and as far as main line tracks are in question, and, indeed, as 
far as inter-terminal yard-capacity has todo with the matter, willin 1891 be 
able to handle a tonnage considerably greater than that of 1889, or of the cur- 
rent year. 

Practical effective capacity is, however, in a case like that in hand, to be 
measured by actual deliveries of the goods, transportation of which, and a 
practically sufficient rapidity and uniformity of delivery of the same the rail- 
way undertakes. 

If conditions at any point, or combinations of circumstances of whatever 
kind, limit the deliveries of a road to say 8,000 tons per diem, provisions of 
main track, rolling stock, and motive power sufficient, under favoring circum- 
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reason, are preferab'y handled in bulk, we should, nevertheless, in order to 
maintain the current rate of increase in production in the iron-making dis- 
tricts most favorably situate with relation to the ore fields of the Northwest 
and to the great coke-producing region of Pennsylvania, respectively, neces- 
sirily supplement the existing railway capacity for transportation ofores from 
Lake Erie to those districts, by establishment of a proper waterway between 
the Lake and the upper Ohio. 

The districts of which the above generally descriptive mention is made, 
are the Mahoning Valley, in Ou1io, and the Shenango Valley and Allegheny 
County, and the immediately adjacent region, in Pennsylvania. These dis- 
tricts produced in 1889 28 per cent. (or, to be exact, 2792 per cent) of the 
entire pig iron output of the Uaited States in that year; their said product 
aggregated 2,378,170 net tons; an amount considerably greater than the com- 
bined product of Alabama, Illinois, New York, Tennessee, Virginia and New 
Jersey. 

If at the expiration ofthe present decade Alabama and Tennessee shall 
have doubled their production of 1889, the joint product of those States in 
1920 will be 2,172,060 net tons. Meantime the three closely-associated districts 
which in 1889 produced 2,378 170 net tons will have increased their joint pro- 
duct to something more than 4 750,000 net tons in the year 1900—provided ade- 
quate increase of facilities for supplying them with ore shall have been in due 
season effected. Aud the only means by which such adequate increase is 
possible in the waterway, construction of which is, in this report, shown to be 
entirely feasible. 

The stock of ore to be laid in at furnaces, to provide for a production, in 
one year, of 4 750,090 net tons (qual to 4 241,071 gross tons) of pig iron, from 
Lake Superior and Menominee ores is (on the basis of actual receipts by the 
furnaces in said three districts in the year 1889) 8 566,963 gross tons. 

No person aware of the present situation at the several iron-making points 
in the three districts now particularly in view, will give very much weight to 

ny assertion to the effect that the railways now in operation will be by any 
means, able to deliver at the furnaces in question (multiplied, or increased 
in capacity, in prop>rtion to the increase of product in view), the great ton- 
nage of ore just indicated as to be laid down at those furnaces in the year 1900. 
Substitution for the “ gondola” equipment, now generally in use for trans- 
portation of ore, of cars somewhat better suited to the traffic than are the 
absurdly inappropriate gondolas, will largely facilitate discharge of cars at 
furnaces; but such belief will not satisfy the entire demand in the case. 

The proposed canal affording navigation for vessels drawing as much as 
14 feet of water, wiil not only meet the demand for enlargement of transporta- 
tion facilities and diminution of cost of handling furnace stock, and at the 
same time largely expedite movement of such stock to its destination, and 
improve deliveries of ore everywhere throughout the three districts, but will 
complete a grand national highway from the coal fields of Eastern Ohio, 
Western Pennsylvania, and those regions for which the Monongahela and 
Kanawha rivers, respectively, are outlet to the Ohio, to all lake ports of the 
Great Northwest ; and will be of almost inestimable benefit to the several wide 
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stances, to handle 10,000 tors per diem is, to the extent of the indicated excess, 
not merely useless, but worse than useless, because the cost of the excess of 
plant is a burden upon the traffic, and, of course, upon the industries which 
make the traffic. With a road blockaded, cars loaded or empty must stand 
still ; and a car is a costly warehouse, aud the piece of railway which it occu- 
pies while serving as a storage bin is a costly founda‘ion for a store-room of a 
capacity no greater than about 20 net tons. These being self-evident truths, 
our statement of them might perhaps be adjudged superfluous, except for the 
circumstance that among those to whom we address ourselves in support of 
our foregoing proposition, there are presumably many who have never given a 
thought to these matters. Not only is the cara costly freight receptacle, its 
capacity being taken into account, but it, with the railway which carries it, 
the engines which haul it and the various details of plant, service and admin- 
istration of a railway, altogether make up a system of transportation the 
operation of which in a traffic affording full employment of all its capacity for 
service, is necessarily more costly than would be that of a canal, suited to 
such traffic and baving like opportunity for full employment, an any route on 
which establishment and operation of such canal is feasible. 

[The writer here brings forward an interesting array of facts to show the 
expense to which railroads are necessarily exposed in carrying ore to market, 
and he gives figures to show that the sum of $44,000,000 is invested (exclusive 
of rolling stock) in the parts of railroads engaged in the lower lake ore trade. 
He then goes on to show that the cost of water transportation is very much 
lower, viz : about one-fifth of rail transportation. He gives the logs of several 
lake vessels in proof of this assertion, and then proceeds to consider at some 
length the question whether with the slow rate of speed required in a canal 
(say 24 miles an hour) vessels could profitably use the canal. He makes an 
estimate on a 2,000-ton steamer, showing that, whereas her fuel on the lake 
costs $65 34 per day, on the canal it would be less than half that. He then says :] 

Assuming that our canal will extend from Conneaut Harbor to Pool No. 1 
of the Ohio River navigation, it will be 123 miles in length; and (including 
the proposed lock to be placed at the up-stream end of Davis Island lock), will 
have 53 locks, two of which have no “lift.” In the canal, on the route named, 
there will be one level (the summit level) 20 miles in length; one next south of 
the summit, something more than Io miles long ; and one, from New Brighton 
to Davis Island lock, 23 miles long. Thus, of the 123 miles of canal some- 
thing more than 43 per cent. will be made up of stretches in which a vessel, 
drawing not more than 13 feet, may move at a ra‘e of five miles per hour, and 
a vessel drawing 14 feet may make three and a half and four miles per hour. 
Average time necessary to lockage, for largest vessels loaded, 19 2 minutes; 22 
minutes at locks of 18 and 20 feet lift ; 21 minutes at locks of 16 and 18 feet lift; 


16 minutes at locks of 6 to 14 feet lift. We have locks as here tabulated : 
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the canal with Davis Island lock: 51 lockages @ 19 2 minutes average = 979.2 


IRON AND STEEL SHIPS WITHOUT FRAMES. 


























minutes = 16.316 hours. Passage through Davis Island locks, 30 minutes; 
total, say 1682 hours. Distance progressed in locking = 314 miles. Total Patents have been granted in England for a new method of ship-building 
distance Lake Erie to Pittsburgh, 12834 miles. Distance in canal and Ohio | that will probably reduce the cost of punching and riveting from 89 to go per 
River, exclusive of length of locks = 12561 miles. Time expended in travel- | cent. Should the experimental plant now under construction on the Thames 
ing 125.61 miles, at average rate of three miles per hour = 41.87 hours. Total | prove successful lake shipbuilders will be interested. If four-fifths of the cost 
time of passage, 58 69 hours = 2.445 days, say 245 days. And say average rate | of the punching and riveting of steamers on the lakes could be retrenched 
of progress for the whole 1283 miles is 2.19 miles per hour. by this new process in addition to the cost of frame material, it would be worth 
Now the steamer making 44098 miles in 36 round trips, made round trip | consideration. Jndustries, London, has the following to say of the invention: 
average 1,225 miles. At her rate of 1274 miles per hour she was under way | “ Naval architects have for many years attempted to apply hydraulic rivet- 
96.154 hours, or 4 0064 days per trip, and in the season of 210 days and 36 trips, | ing to the building of our ships, but hitherto they have only succeeded in ap- 
average time expended per round trip was 5.833 days. The round trip in canal | plying it toa very limited part of the structure. A new method, which will 
will occupy as above calculated, 4.9 days. Add one-half day, i. ¢., 12 hours for | admit of the complete application of hydraulic riveting, the invention of Mr. 
loading with coal for return from Pittsburgh. Total incanal 54 days. Aggre- | A. C. Holzapfel, of 57 Fenchurch Street, London, about to be introduced, con- 
gate time for round trip = 11.233 days. At this rate she can make, in the 210 | sists of building a ship of boxed plates, or plates flanged on ‘all four sides. 
i days, 18 695 round trips. She can bring, as before stated, 1,971 tons through | The invention was thoroughly studied by Mr. Holzapfel in conjunction with 
the canal. several naval architects and engineers, and he has now so far progressed as to 
The 18695 trips south represent 36,848 tons of ore; and she would | arrange for the building of a trial ship, a vessel of small size, to be built on 
take north an equal tonnage of coal. Total tonnage — 73,696tons. Another | the River hames. It will be seen that the adoption of this method dispenses 
vessel running exclusively in Escanaba trade, as our big steamer also did, got | entirely with the use of frames and keelsons, and that the flanges of the 
in 1889 92 cents per ton for more than 70 per cent. of her season’s tonnage, | plates will form an ample substitute for these. For riveting together these 
and $1 and $1 25 for the remainder. Her average rate for the season was 96c. | flanges a movable hydraulic machine of very light structure can be used, and 
At this rate the big one earned $80,160, and to earn that amount in the canal | a similar machine will also be used for the punching of the rivet-holes, both 
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trade she would need a rate, all round, on the aforesaid 73,696 tons of freight, 
of $1.08 77 per ton. 

The steamer which made 29,032 miles, as above noted, made 17 round trips 
(equal to 1,709 53 miles per round trip, 484 53 miles in excess of round trips of 
the last mentioned vessel) and expended 12353 days per roundtrip. To this 
add, as before, 49 days for canal travel, and 12 hours for taking return load of 
coal from Pittsburgh, making round trip time 17.753 days. Time occupied in 
discharging and loading, respectively, on each trip, was counted into the 12 353 
days expended as above noted, but we will still make the addition of 12 hours 
for loading coal. This vessel could then make but 11.829 round trips, from 
the Northwest to Pittsburgh and return. She can carry 1,737 tons in the canal. 
Her ore going south would aggregate 20 547.973 tonsand her coal returning 
like amount: total = say 41,094 tons. She earned, in 1889, $51,480.53. Toearn 
like amount in canal and lake traffic she would need to get rate, all round, of 
$1 25275 per ton. Lake rate on ore to Lake Erie ports, west of Erie, in 18809, 
average about $1.01. The rail rate from lake ports to Pittsburgh was $1.05. 
Total $2.13, including dock charges. 

[Further illustrations are given, and the writer then concludes with the 
assertion that of the 2,350,000 tons of coal shipped to the Northwest, to, at 
least, 1,000,000 tons the ship canal would “have afforded cheaper transporta- 
tion, and this amount, he says, would be largely augmented, so that by the 
second season the canal would be used by at least 3,000,000 tons of Northwest- 
bound freight.] 





Smoke Prevention in London. 

Considerable success is attending the experiments now being made on 
the Thames embankment, London, in preventing the emission of smoke from 
steam-making plants. The London Engineer speaking of it, says : 

The apparatus consists ofa fan which passes the products of combustion 
from the fire of a portable engine into a chamber partly filled with water. 
The products enter a horizontal perforated tube which is partly immersed in 
water in this chamber, and is rotated at about 200 revolutions per minute. 
Upon this tube are arms carrying perforated sheet iron, so that by the rota- 
tion of the tube and these arms the water is thrown up in fine spray, through 
which the smoke must pass on its way to an exit from the upper part of the 
chamber. Perforated plates are rls0 placed in the upper part of this vessel, 
through which the escaping gases must pass, and which throw down the 
water. The high temperature of the products of combustion which enter this 
chamber causes the evaporation of some of the water, which passes away as 
vapor at atmospheric pressure. The products of combustion, or smoke, are 
robbed of all carbonaceous material, and, to some extent, of other deleterious 
constituents, including sulphur. These collect in the water and form a scum, 
which is constantly drawn off. It is proved that smoke can be treated in this 
way, and it is claimed that the cost is small enough to commend the system 
and apparatus. 





A MECHANIC of Pittsburgh, Pa., it is stated, is working on a process for 
turning out hoop iron with continuous rolls. As yet the work is entirely at 
am experimental stage. 


being simultaneously punched, and the rivet holes being in consequence per- 
fectly fair. Countersinking and surface riveting is consequently entirely dis- 
pensed with, and the labor required for the punching and riveting will be re- 
duced from 89 to 92 per cent. on the present total for wages. A second patent 
for simultaneously shaping and flinging the plates, will also be acquired by 
the company, but the ultimate intention is, should the method under notice 
prove a practical success, to shape and flange the plates in heavy cast-iron or 
cast-steel dies by powerful hydraulic pressure,’and to then build a large num- 
ber of ships of the same sizes and models. We have no doubt that the ex- 
periments about to be started will be watched with great interest by the ship- 
owning and ship-building community; and should the expectations of the 
inventor be realized, a very important departure in the method of building 
iron ships will be witnessed in 1891.”—[Marine Review. 





A Widened Market for Machinery. 

Action of considerable importance to American manufacturers of machin- 
ery has been taken by our own and the Brazilian governments, by which, un- 
der a reciprocal agreement, and in consideration of the admission into the 
country free, of duty, of certain specified articles, machinery of all kinds, ex- 
cept sewing machines, is to be admitted to Brazil free of duty, if of American 
manufacture. On other manufactures of all kinds the duty to be paidis re- 
duced 25 per cent. This results from theexemption from duty (by the recent 
act of Congress) of sugars, molasses, coffee, and hides. There can be no doubt 
of the great importance of this arrangement to manufacturers of all kinds in 
the United States. Brazil already imports large amounts of machinery, much 
of it from England, and it is altogether likely that the demand for machinery 
there will be a constantly increasing one as the country develops. Why sew- 
ing machines should be excepted from the full benefits of this act is more 
than we can understand; but for what has been accomplished our American 
manufacturers are to be congratulated, and we hope that they will at once 
prepare to push their trade in that direction to the fullest possible extent. 
There should be a large trade there for us at once in many kinds of machin- 
ery, such as are needed for the agricultural development of the country and 
for manufacturing sugar and building railroads and this of course will lead 
to the development of a market for many other kinds of machinery, such as 
machine tools.—[American Machinist. 





Carriage ot Iron on Natal Railways. 

The cost of carriage of galvanized iron on the Natal Railways depends 
upon the way in which it is packed—a fact of which the manufacturers of this 
country should take due note. The secretary of the Darban Chamber of Com 
merce recently wrote to the general manager of the Natal Railways, drawing 
his attention to the fact that 85°. instead of 73s. 4d. per ton had been charged 
for conveying galvanized iron to Lidysmith. The reply was that the Chamber 
had evidently overlooked the note inthe tariff to the effect that galvanized 
iron will not be accepted, unless packed in casks or tied in secure bundles, at 
the through up-country traffic rate. The chamber was asked to co-operate in 
securing the packing of iron in bundles of 2% cwts., as much time and labor 
is wasted when it is sent in loose sheets.—[Glasgow Engineer. 
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PRODUCING STEEL AND STEEL RAILS. 





The President has transmitted to Congress the report of Carroll D. Wright, 
the Commissioner of Labor, on the cost of production of steel and steel rails. 
This report is the result of several years’ careful investigation in this country 
and Europe, with a view to ascertaining the cost of producing articles duti- 
able in the United States in leading countries where such articles are pro- 
duced, by units of production, in order to show the differences in cost of pro- 
duction between this country and Europe, and the possible bearing of these 
differences upon tariff rates. 

The report covers three features—the first relating to the cost of produc- 
tion of the articles selected; the second relating to the rates of wages, time, 
earnings and efficiency of the labor employed, and the third relating to the 
cost of living and total earnings and expenditures of the men employed. Col- 
onel Wright was able to obtain the facts from 618 establishments. He divided 
the United States into two districts—the “ Northern” and the “Southern.” 
A comparison of the cost of materials used in the Northern and Southern dis- 
tricts, shows that the ore used in the Northern district cost per ton an average 
of $4 401; the cinder, scrap, etc., $2.631; the limestone, 79.8 cents; the coke, 
$3,041, and the coal, $2.695. The costin the Southern district for the ore is 
$1513; the cinder, scrap, etc, $1.031; the limestone, 70.1 cents; the coke, 
$3.084, and the coal, $1.566. The report shows the total cost of one ton of pig 
iron from the miniug of the materials to the finished product in 13 establish- 
ments, seven in the Northern district, five in the Southern and one in Great 
Britain. In the first the direct cost of labor in the production of Bessemer 
iron ranges from $3 70 to $9 44; for officials and clerks, from 175 to 51 cents; 
supplies, repairs and taxes, from $1 69 to $5.32; transportation to point where 
used, from $1 69 to $5.32; difference between foregoing actual costs and costs 
as charged to blast furnace from $110 to $506. The totals therefore range 
from $1397 per ton to $1650. In the Southern district the costs per ton of 
run of furnace, range as follows; Direct labor, $4.32 to $759; officials and 
clerks, 19 cents to 45 cents; supplies, repairs and taxes, 66 cents to $1 29. 
transportation to point where used, 36 cents to $155; difference between fore- 
going and costs ss charged by blast furnace, 21 cents to $2.07. The totals, 
therefore, range from $9 16 per ton to $1061. In one establishment in Great 
Britain the total cost of these elements per ton is $10 21. 

Another table shows the results of inquiries as to the cost of producing 
steel rails in 13 establishments, two in the United States, eight on the Conti- 
nent of Europe and three in Great Britain. In the United States the net cost 
of materials was $21 10 at one establishment and $25 11 at the other; the total 
cost of labor was $1 54 and $1 38; total cost at one $24.79, and $27 68 at the other. 
On the Continent the net cost of materials varied from $17 69 to $19 88; the 
cost of labor, from $1.02 to $4 64 per ton. In the three establishments in Great 
Britain the net cost of materials varied from $16 39 to $18.05; the cost of labor 
from $1 36 to $29 54. The total, therefore, varied from $18 58 to $21 go. 

Colonel Wright states that the labor cost in one ton of steel rails should 
be less per ton relatively in this country than in Great Britain or on the Con- 
tinent, because American producers of rails dispense with at least one expen- 
sive process still adhered to by many foreign producers, and materials in the 
United States are purer than those used in most other countries. Hence, the 
quantity of ore required for the production ofa ton of rails is less here than in 
many places abroad, and the labor required to handle the materials in a way 
to produce a ton is less. This is shown by the quantities of ore used in differ- 
ent establishments. In an establishment in the Northern district here 4,137 
pounds of iron ore were necessary for the production of one ton of standard 
rails, while in Great Britain 5,127 pounds of iron ore were necessary for the 
production of one ton of practically the same kind of rails; on the Continent 
5,701 pounds of ore were necessary for the production of one ton of rails. 
These figures, Colonel Wright says, are far more indicative of the true condi- 
tions surrounding the production of rails in the respective countries than any 
of the others given. The entire direct labor cost of production in these 
three establishments was $11 59 for the United States, $7 81 for Great Britain, 
and $8 10 for the Continent, showing a difference as against the United States 
of $3 78 in favor of Great Britain, as $3 49 in favor of the Continent. 

In speaking of transportation of steel ras, Colonel Wright says that in 
some cases the heavy freight charge for transporting iron and steel rails bene- 
fits American manufacturers ; in others it places them at a serious disadvant- 
age at ports where there is water competition with European manufacturers 

The price of English rails per ton, without tariff, at Liverpool is $25; at 
New York, $25; at Chicago, $30; at San Francisco, $25 The price of English 
rails per ton, with tariff, at Liverpool is $25; at New York, $39; at Chicago, 
$44; at San Francisco, $39. The price of Chicago rails per ton at Chicago is 
$30; at San Francisco, $47 92, giving Eaglish rails an advantage of $692 over 
Chicago rails in the San Francisco market. 

The average daily earnings of workmen in the Northern district varies 
from $1.47 to $203; in the Southern section, from $1 22 to $1 34; on the Con- 
tinent, from 64 cents to 70 cents, and in Great Britain from 62 cents to 67 cents. 
In Great Britain and on the Continent, however, the workmen are employed 
only about three months in a year. 





A Cheap Non-conducting Preparation for Steam Pipes. 

A non-conducting coating for steam pipes, &c., used for the past ten years 
with perfect satisfaction by a Boulogne engineering firm, is described in a re- 
cent issue of the Revue J/ndustrielle as being conveniently applied and cheap; 
while it can be prepared by any steam user. It consists of a mixture of wood 
sawdust with common starch, used in a state of thick paste. If the surfaces to 
be covered are well cleaned from all trace of grease, the adherence of the 
paste is perfect for either cast or wrought iron; and a thickness of 25 mm. will 
produce the same effect as that of the most costly non-conductors. For cop- 
per pipes there should be used a priming coat or two of potter’s clay, mixed thin 
with water and laid on withabrush. The sawdust is sifted to remove too 





large pieces, and mixed with very thin starch. A mixture of two-thirds of 
wheat starch with one-third of rye starch is the best for this purpose. It is 
the common practice to wind striag spirally round the pipes to be treated, 
keeping the spirals one centimetre apart to secure adhesion for the first coat, 
which is about 5 mm. thick. When this is set, a second and third coat are 
successfully applied, and so on until required thickness is attained. When it 
is all dry, two or three coats of coal tar, applied with a brush, protect it from 
the weather. It is stated that 20 frs. worth of starch will go as far in this 
way as 1,000 frs. spent in any known commercial non-conductors. 





MELTING IRON. 





In an article on the proper manner of melting iron in foundries, Charles 
Smith makes the following suggestions : 

The mixing of iron in melting narrows down to but two sides, generally 
speaking. Ofcourse, strength is always to be preserved. We either want the 
casting soft or medium hard. Itis soeasy to make them hard that we will 
not consider that side. Any Ohio softener that I have ever tried—andI have 
melted many thousand tons—will carry 50 per cent. of mill iron, scrap machin- 
ery, or stove plate. Usually it will carry more; but, taking this as a basis, we 
can open the grain, making softer by adding O4io, or close the grain, making 
harder by adding mill iron or scrap. 

Iam no advocate of mixing three to six kinds of metal on one charge. I 
find it almost impossible to get cleau, sound castings in that way. The best 
results are obtained when only two kinds of iron are used, and if anything 
comes wrong, one can locate the trouble without much expense of time. _ 

The very best results in mixing steel with iron to obtain strength, are 
secured by the mixture of boiler iron with cast. Boiler trimmings and punch- 
ings was the quality used by the writer, and in a succession of tests it was 
never noticed that the adding of the boiler scrap to the cast iron produced 
blow-holes, or made the castings hard enough to cause trouble in the machine 
shop. Just how much boiler scrap can be added without incurring serious 
results I have not yet determined, but in one test 50 per cent. boiler scrap to a 
like amount of Ohio Scotch (No. 2) I found the mixture no harder than if good 
machinery scrap alone were used with the Ohio, while the strength of the 
castings produced from the mixture was greater by one fifth than when 
our gilt edged mixture was used. 

It was also found in experimenting that our strongest test bar came from 
a mixture of 300 pounds of boiler scrap added to 700 pounds of Ohio Scotch 
(No. 2). 

Some test bars from the above mixture developed (under test) one-third 
greater strength than we usually received from our ordinary mixtures, and we 
learned also that increasing the admission of boiler steel to the charge until 
one-half of the scrap was used toa like amount of the pig metal, did not tend 
to make the casting stronger than when the parts three and seven were used. 
A piece of test bar of the above mixture was heated to a dull cherry red in the 
blacksmith’s fire, and flatted down under a steam hammer to one-hslfinch in 
thickness before breaking, and when it did break it was not off short, but ina 
stringy manner. Another piece was flattened in like manner, on the anvil 
with blows from a sledge hammer, after being heated in the manner one would 
heat steel before hammering. : 

Other steels than boiler steel, if not used care‘ully in mixing, will surely 
harden the casting, and will also have a tendency to leave fine blow holes, and 
although they may not impair strength in the castings, no one likes to meet 
them when boring, planing, or milling in the machine shop. 

Old rails will mix well with cast iron, giving strength and cleanliness, but 
usually around a foundry there are no appliances for cutting them up into 
suitable lengths to admit of being placed in the cupola. 

Old files must be used very sparingly, as there is something about the 
nature of them which makes cast iron very hard. They can be used (in a small 
way) by breaking the files into pieces about two inches in length, and drop- 
ping them into the bottom ofa bull ladle (previously warmed) then catching 
the iron in the bull hot from the cupola, and after waiting a short time to give 
the files a chance to melt, stirring the metal vigorously with a rod, and pouring 
the mixture into the mold before allowing it to become dull enough to show 
cold shuts on the casting. 

An ordinary mixture of soft cast iron will stand an admission of one part 
of old files to thirty of castiron (when mixedin a ladle), and will produce a 
casting that will finish nicely, take a very bright polish, and at the same time 
have increased strength. 

Charge the boiler scrap into the cupola in the following manner: After 
having put in the bed of fuel (coke or coal) in the bottom of the cupola, put 
300 pounds of boiler scrap, and 700 pounds of Ohio iron, or some equally good 
softener—mixed indiscriminately—on the fuel bed, then 120 pounds of coke, 
and the same amount of metal, and continue so using through the heat, or as 
long as you wish to use boiler steel scrap on the charge. 





A Large Export ot Heavy Machinery. 

The Gates Iron Works, of 50 South Clinton street, Chicago, builders of 
rock and ore breaking machinery, recently shipped to Australia eight large 
rock and ore breakers having a capacity equal to 9,000 tons output per day. 
Four ofthese breakers go to the Broken Hill mine, one of the most extensive 
mines in the world. Upward of $5 000,000 was paid by this mine in dividends 
last year, and it is claimed that upward of 4,000,000 tons of ore are now in 
sight. The other four breakers go tothe government of New South Wales, 
where they will be used in producing rock ballast, etc., along the lines of rail- 
road, which are there owned and operated by the government. As illustrating 
how easily commercial transactions are carried on with the Antipodes, it is 
suggestive that in less than 60 days from the time this order was placed by 
cable, the eight car loads of machinery were on deck in Sidney. 
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POINTS REGARDING THE WORLD'S FAIR. 





From a recent publication of the World’s Fair Commission we take the 
following points of general interest : 

A beautiful and suitable site has been selected for the Exposition, con- 
taining fully 1,000 acres, charmingly situated on the shore of Lake 
Michigan. Jackson Park, in the southern section of the city, has been select- 
ed as the sight of the Main Exposition; the Lake Front, near the heart of the 
city, for part of it, and the Midway Plaisance and Washington Park, adjoining 
Jackson Park, as reserves for possible other parts. Upon these parks there 
had already been expended nearly $4,000,000 in improvements, prior to their 
being selected as the Exposition site. It is intended to use Jackson Park, in 
its entirety, for Exposition purposes, leaving the improved parts, as much as 
possible, in their present condition, while the unimproved parts will be laid 
out in a manner appropriate to the whole plan of buildings. The work of pre- 
paring the grounds for the Exposition is nowin progress, and leading archi- 
tects, selected for the purpose, are busy making plans and specifications for 
the buildings. Ground was broken on the 27th of January, 1891. Work will 
begin on the buildings in the Spring, and their construction will be pushed 
so as to secure, beyond peradventure, their completion in ample time for the 
needs of the Exposition. 

In the preparation of the grounds the present Northern inlet in Jackson 
Park will be farther extended and become a large lagoon, enclosing the island 
now covered with an extensive body of native wood. This will afford anatural 
landscape and supply an episode of scenery in refreshing relief to the grandeur 
of the buildings, and, through its sylvan qualities, to the crowded and busy 
aspect that must be looked for almost everywhere else within the grounds. 
From this lagoon, a canal will continue the waterway southward along the 
main building, and into a large water basin which is to form the center ofa 
Great Square about which the principal buildings of the Exposition will be 
grouped. Fountains will bein operation in this basin, forming a brilliant 
spectacle in the sunlight, or when illumed by colored incandescent lamps at 
night. - The banks of these land-locked bodies of water are to be finished in a 
manner appropriate to the various localities through which they pass. The 
borders of the canal and the basin in the court will have embankments of 
stone or brick, surmounted by parapets or balustrades of stone, iron, brick or 
terra cotta, and opening upon steps and Jandings, for the use of boating par- 
ties. All walks and outdoor places for assemblages of people will be furnished 
with numerous seats and resting places, and will be paved with mosaics of 
brick, stone or concrete blocks, except where gravel or stone chips may seem 
more expedient. The grounds will, of course, be highly ornamented with 
shrubs, trees, turf and flowers, 

The buildings will be impressive in appearance, and to afford protection 
when the weather is inclement, a grand arcade will connect the buildings so 
that inconvenience may be reduced to a minimum. 

Opposite the Great Square, a pier, to be of such form and direction as 
may hereafter be determined, will project into the lake about 1,500 
feet. It is to be so constructed as to form a safer harbor for the landing of 
lake craft. The floor of this pier will slope gently from the shore, so that 
visitors may get an unobstructed view ofthe court and its surroundings, the 
paved beech covered with people, and the architectural grandeur of the most 
imposing and important buildings of the Fair. A large restaurant and rest- 
ing place will be erected at the outer end of this pier, with a band-stand and 
dancing floor in connection. This pier is intended to be a noted feature of 
the Exposition. 

The government will furnish its own building and exhibits. A large 
open campus will be left for government use and display. Across the inlet 
from the government exhibit will be the building for the fisheries. A build- 
ing here as beautiful as possible in appearance, will be erected of durable 
materials, and fitted with every arrangement and detail to carry on the prop- 
agation, subsistence, and display of water animals. A plant for heating will 
be supplied. 

It is proposed that the exhibit of the Navy Department shall be in a build- 
ing detached from the main government exhibit. The building is to bein the 
form, and of the dimensions of one of the new armored coast line battle ships 
(two of which are being constructed in Philadelphia and one in San Francis- 
co). It is not proposed to build a fac simile of a ship in all details, excepting 
that part which is above the water. The berth deck of this vessel will be used 
in the main, as the exhibit deck of models and various other naval appliances 
such as have heretofore been shown on the exhibition floor of the previous 
exhibitions. The exterior, the main deck, the battery deck, and the military 
mast, will be a fac simile ofthe three battle ships now being constructed. The 
turrets will be in place, the guns in place, the boats in place, and, in fact, all 
the appliances as far as may be practicable. The armament of these vessels, 
and which will be represented in the proposed building, will consist of four 
13-inch guns, eight 8-inch guns, four 6-inch guns, 20 six-pounders, and a 
number of smaller guns which wil] be mounted on the upper deck and on the 
military mast. The vessels of which this building will be a prototype are the 
largest, the heaviest, and the most formidable of any ever built in this 
country. They are also equipped with torpedo tubes and torpedo boats, and 
protected by 17-inch thickness of armor plating. It is not probable that the 
interior model of the ship can be exhibited in a satisfactory manner, but these 
different interiors will be shown in models as far as practicable. 

The administration building will be the terminus of all transportation 
lines entering the Exposition grounds. Offices will be provided therein for 
bureaus of information, police, fire, public comfort, etc. It will combine 
architectural beauty with every facility for the dispatch of business. 

The machinery ha)l, which will be larger than any before built, will not 
only cover machinery in the ordinary serse, but will furnish a great central 
open space, spanned with wide trusses, where there shall be the best chance 
possible for the display of the different transportation exhibits. Railway 





tracks are to be laid in all passages, and covered with the floors when not in 
use, so that heavy machinery may be moved about at will. These railway 
tracks are to lead out upon the main lines in the grounds, so that locomotives 
and cars may enter and depart without delay. Power houses and heating 
plants will be constructed in connection with this building. 

The main building for manufactures is to be arranged to serve many pur- 
poses. Iu it, either on the ground-floor level or above, are to be special iso- 
lated rooms for judges and for special societies or committees. Here are to be 
restaurant and toilet rooms, toward the canal and toward thelake. The light- 
ing of this building is to be especially cared for, and heating provided where 
necessary for comfort or to carry on any exhibit. 

The electric and mining exhibits are to occupy each a building across the 
canal from the manufactories building, each adapted to its purpose and fur- 
nished with power. The one for electricity is to be adapted not only for power- 
house and light station, but for all displays and contests in manufacturing 
and by companies or persons in that business; and to be in itself, when seen 
from a distance, an object of beauty by day or night. This group of buildings, 
namely, the administration, the machinery, the manufactories, the mining and 
the electric, are to form a whole in design; they are intended as a mass to 
be impressive, as a plan most convenient, and as structures to be very substan- 
tial. The materials entering into their composition will be largely iron and 
masonry of brick and stone, though a free use will be made of terra-cotta, 
wood and other materials. 

Without destroying the improved part on the north, the horticultural ex- 
hibit is to be placed there upon the open meadow. The building will be 
largely of iron and glass, and furnished with a plant for purposes of heating 
and ventilating. The large open green in front of the building will be used 
for the out-of door horticultural exhibits. Amongthe trees near this location, 
and placed in a way to preserve them, will be a few small, finely-designed 
houses, either for the States or some arch ecological interest. An imposing en- 
trance arch and administration station is to be placed on the Midway Plaisance, 
that may be permanent, and is therefore to be of lasting materials. 

The agricultural and live stock exhibits will be located in the southwest- 
ern portion of the park, where the land is comparatively high and well pro- 
tected. For agriculture, which includes food products, agricultural imple- 
ments and machinery, a main building is to be erected, in size and arrange- 
ment adapted to every need of this great department, and having an independ- 
ent heating plant. There is also a separate department for forestry and for- 
est products. For live stock the buildings are to be adapted to the needs as 
shall be expressed by those having this department in charge. In general 
there will be housing for stock and their attendants, and hospitals for the 
animals. There will be grand stands and display wings, and other buildings 
to meet all proper requirements. These buildings are to be temporary, but 
will be carefully designed with due regard to beauty and general effect. 
Realizing the importance of the agricultural and live stock exhibits, it is the 
intention of the designers to make these departments interesting in plan and 
appearance by all the arts at theircommand. A proposition to set apart $200,- 
ooo for cash premiums for the live stock exhibitsis being considered, and 
favorable action on it is expected. 

It is the intention to locate on the Lake Front Park, near the heart of the 
city, the buildings required for department “ K,” embracing fine arts, pictorial, 
plastic and decorative, and also a portion of department “LL.” Ample station 
facilities will be provided for the crowds who will make this ground a starting 
place for their visits to Jackson Park. 

Among the various independent attractions which have been suggested in 
connection with the Exposition may be mentioned a tower 1,492 feet high, an 
immense mine showing the mineral wealth of the country,a floating palace 
hotel on Lake Michigan, a fountain of California wines, a coal palace, a corn 
palace, an exhibit of shoe and leather industries of the world—for which Jater 
purpose itis proposed to raise a fand of $100,000 for a special building—and 
other ingenious devices. 





Preservatives of Iron. 

Professor Lewes’ investigations of the effect upon iron of the various pre- 
servative substances applied to its surface have led him to the conclusion that 
protectives of the class of tar and its derivatives, such as pitch, black varnish, 
asphalt and mineral waxes, are among the best. This, however, is conditioned 
upon the removal of the small quantities of acid and ammonia salts which 
frequently occur in tar and tar products. If,in addition to this, the class of 
substances mentioned is applied hot to warm iron, the bituminous and asphalt- 
ic substances form on the surface of iron an enamel which is not, like other 
coatings, microscopically porous, and therefore pervious to water. Spirit or 
naphtha varnishes are condemned by Professor Lewes; varnishes to which a 
body has been given by some pigment, generally a metallic oxide, are prefer- 
able to the last class, if the solvent used is not too rapid in its evaporation, 
and if care has been taken to select substances which do not themselves act 
injuriously upon iron, or upon the gums or resins that are to bind them to- 
gether. 





How to Paint Iron. 

It is recommended by an exchange to prevent paint on iron from scaling 
off in large flakes, to wash the iron surfaces before any paint has been used 
and then brush it with hot linseed oil. Ifthe objects are small and bear being 
warmed they may be heated until the linseed oil with which they are brought 
in contact begins to steam, then all the surfaces are carefully brushed with 
the oil and allowed to cool. They are then ready to take the paint. If the 
objects are too large and a warming not to be recommended, the linseed oil 
must be puton very hot. The thin liquid oil eaters into all the pores, re- 
moves all the moisture and adheres so firmly to iron that frost, rain or air can- 
not effect a separation. To iron surfaces oiled in this manner the paint ad- 
heres well. This proceeding is also recommended for wood which is exposed 
to the open air. 
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TWO DISTINGUISHED ENGINEERS DEAD. 





DR. N. AUG, OTTO, 

We regret to record the death, at Cologne, on January 26, of Dr. N. Aug. 
Otto, the inventor of the Otto gas engine. He succumbed after a brief illness. 
His career exemplifies the success of perseverance and energy paired with 
skill and ingenuity. Luck often follows pluck, and a false start is not fatal. 
Mr. Otto started as a commercial traveler, for which duties his great mechan- 
ical skill was of little avail. Some circumstance turned his attention to gas 
engines, where his commercial capacity remained valuable. In 1867 he, in 
conjunction with Eugen Langen, surprised the engineers who had flocked to 
the Paris Exhibition, with a real, practical gas engine, an engine of the vertical 
type, with fly wheels on the top, not uncanny in appearance, but terribly noisy. 
The noise had to be borne, and was borne—for the new engine became very 
popular—for nine years, when the “Otto Silent” was presented. That engine 
has undergone such manifold improvements by the inventor and by Messrs 
Crossley that startling innovations and perfections are hardly to be looked 
for. , 

The gas engine in its practical career has thus quickly attained maturity. 
Yet the early history of the gas engine has to go back more than 200 years. It 
is orthodox to quote Huyghens as the first in the field, the series of originators 
commences, therefore, with one of the best names of physical science. Among 
the papers of the great physicist is one dated 1640, on a “ Novel Force Derived 
from Gunpowder and Air.” Papin took this idea up in 1688, one year after his 
classical experiment which initiated the steam engine; but he was not satis- 
fied with the results. Fully a century later, Street re-opened the researches 
by bringing out and patenting a motor cylinder with explosion by means of a 
torch. Many others followed, Lebon, Samuel Brown, Bright, Barnett, Newton, 
Barsanti and Matteucci, Million and Lenoir and Hugon, who came very near 
producing a practical engine. But Langen and Otto’s engine of 1867, was so 
decidedly superior in the economy of gas consumption that the Lenoir and 
Hugon engines were at once put out of the field. Otto’s gas engine embraced 
the characteristic features of some of its predecessors—it is rarely otherwise 
in our days—the compression of Barnett, the cycle of Beau de Rochas, and 
the free piston and other advantages of Barsanti and Mattucci’s engine, which 
was remarkable in many respects, and effected ignition by means of the elec- 
tric spark. But engineers remain indebted to Dr. Otto for supplying an en- 
gine which realized and did what others, who deserve all credit, had been 
aiming at. We will not here contest the question of priority of invention. It 
has been fought out many a time; and we believe that no one will grudge Dr. 
Otto the benefits and comfort which his work and exertions brought him. 
He was an honorable man, esteemed by all who knew him, and his invention 
was not a lucky hit. He was not trained as an engineer, but he made himself 
one by hard work and study; and his achievements prove his great theoretical 
knowledge, mechanical dexterity and fertility of resources. 

ROBERT F. MUSHET. 

There died at Cheltenham, England, on January 29, in the 80th year of his 
age, a gentleman who was well known in the steel trade—Robert F. Mushet, 
the inventor of “ Mushet’s special steel.” Mr. Mushet had the reputation of 
being one of the most skilled of English metallurgists. In 1875 the Iron and 
Steel Institute awarded to him the Bessemer gold medal, “‘in recognition of 
his great improvements in the manufacture of iron and steel.” Sir Isaac Low- 
thian Bell, F. R S., in his “ Principles of the Manufacture of Iron and Steel,” 
acknowledges the great value of a suggestion of Mr. Mushet in regard to 
Bessemer stee], which was then unsuited for treatment in the converter. Mr. 
Mushet proposed to employ manganese, which successfully removed all im- 
pediments tothe new method He patented another idea—the addition of 
spiegel iron to the contents of the converter. “By the aid of this valuable 
and important discovery,” says Sir I. Lowthian Bell, “the ‘red shortness’ 
which rendered Bessemer metal unmanageable in the subsequent stages of 
manufacture was entirely removed.” Two sons—Henry Mushet and Edward 
M. Mushet—are still actively engaged at Sheffield (Clyde Steel & Iron Works) 
in superintending the manufacture of Mr. Mushet’s steels. 





AMERICAN ARMOR PLATE STANDS A SUCCESSFUL TEST. 


Another American-made armor plate was tested at the Annapolis naval 
ordnance proving ground on February 14, with results that may be very far- 
reaching in the development of armor. The plate tested was one which had 
been treated by what is known as the “ Harvey process,” referred to in the 
annual report of the Bureau of Navigation. This is the process of decarbon- 
izing the surface of steel or iron, invented by H. A. Harvey, of Newark, N. 
J. The plate tested was 10's inches thick—the same thickness as the plates 
tried at the competitive trial of lsst September, when such good results were 
obtained from the nickel-steel plate. The projectile gun and the energy of 
the shot at impact were mate the same as in the September trial for purposes 
ofcomparison. The results obtained were quite as remarkable in their way 
as were those obtained from the nickel-steel plate in September, and indicate 
probably as great an advance in the development of armor plate. 

Six-inch projectiles—three Holtzer and three Carpenter—were fired against 
the plate, with a striking energy of 2988 foot tons, and two of the Carpenter 
shells were shattered into sma)l fragments, effecting only about four inches 
penetration of the plate. One of the Holtzer projectiles, directed against the 
center of the plate, penetrated perhaps ten inches and was badly broken up. 
There are reasons for believing that the plate was probably much softer at 
this point than at any other, owing to certain conditions in the annealing pro- 
cess. The effect upon the projectiles alone considered, is believed to be the 
most severe trial to which armor-piercing projectiles have ever been subjected, 
as they were completely destroyed. It is held at the Navy Department that 





the plate, although cracked severely at the end of the trial, is more invulner- | 


able for a single shot than any other plate that has ever beentested ballistic- 
ally, and this after all ‘is a greater allowance than is expected in battle. The 
Carpenter projectiles, manufactured in this country, behaved very nearly if not 
quite as well as the Holtzer. There was also made at the proving ground on 
Saturday a preliminary contractors’ trial of the Carpenter armor-piercing pro- 
jectiles for six and eight-inch guns, with the result that the Carpenter Steel 
Company, of Reading, Pa., has been directed to proceed at once with the com- 
pletion of the contract, their shells having been extremely satisfactory. 





LAKE SUPERIOR MINING NOTES. 





MENOMINEE RANGE. 

The Ludington mine has an order to ship 502 tons of its ore to Birming- 
ham, Ala.—{Menominee Range. 

Up to the present time the Hamilton people have been concerned princi- 
pally in developing their mine, and no effort has been made to achieve a large 
output. The product for last year was 17,072 tons. During the current year 
this amount will be greatly increased. At the present time the s‘ock-pile con- 
tains about 20,000 tons, and it is expected that by the opening of navigation 
it will have been increased to nearly, if not quite, twice that amount, and that 
75 000 tons of ore will be produced during the year. With the connection of 
No. 2 shaft with the ore body some time next year, the capacity of the Hamil- 
ton will, of course, be very much enlarged, and the mine will begin to take its 
place among the largest ore producers in the State of Michigan —[Menominee 
Range. 

MARQUETTE RANGE. 

The Elba Co. has decided to sink the main shaft an additional 100 feet, the 
contract for the first 50 feet having been already let. The indications continue 
to be of an encouraging character, and there are none who have examined the 
property but predict the opening of a valuable mine.—[Negaunee Iron Herald. 

The Lakeside Mining Co. has let a contract for drilling 620 feet—one hole 
—on its property near the south edge of the swamp atthe lake. This done, 
others will likely be made. In the hole put down near the waterworks build- 
ing something like 100 feet of good ore was passed through, but at such a 
depth as to render sinking a question of grave consideration. Itis the hope 
to find the ore nearer the surface, and with this view a number of holes will be 
drilled to this depth._[Negaunee Iron Herald. 

At the New York mine there is enough to keep the present force of 40 men 
employed for the next three years, probably. The vein is dipping to the 
Cleveland line rapidly, and while it grows less in thickness at the same time, 
yet there is enough to last for the period stated —[Iron Ore, Ishpeming. 

At the property of the Iron Ore Co., just to the north of this city, Mr Rob- 
bins is rigging up achurn drill to be used to prospect the low and swampy 
ground. There are many who will watch explorations at this point with a 
great deal of interest.—[Iron Ore, Ishpeming. ; 

The new shaft at the Mitchell end of the property has been sunk 46 feet 
during the past two weeks, three shifts being worked. Shaft is 16x6 feet inside 
of timbers.—{Iron Ore, Ishpeming. 

Iron ore has been found in the homestead district of Baraga county, a 
limonite, possessing little or no value at present time. Enough has not yet 
been done, however, to prove whether a better quality would be realized by 
sinking a hundred feet upon the deposits. As far as we have been able to 
learn there has been no further tests than those of testpitting, and ledge has 
been reached in but few places. The drift is generally very heavy. There 
have been a few out-crops showing the proper formation, and something of 
more value may be discovered the coming Summer. We have looked at sev- 
eral of the deposits, finding all of them of the character above mentioned, and 
while present developments show little that would be considered encouraging 
in the older districts, yet they may lead to something better in the new.—[Iron 
Ore Ishpeming. 





New Method of Carbon Determination in Iron. 

This method depends upon the use of potassium bisulphate for rendering 
the iron soluble. The sample, weighing from 6 to 12 grains, either as a single 
piece of thin sheet or plate, or in filings or borings, but preferably the former, 
is heated with molten bisulphate of potassium, and completely disintegrated 
in 5 to 12 minutes, the iron being converted into feric sulphate, with the 
production of an equivalent quantity of sulphur dioxide, and the conversion 
of the combined carbon into carbon dioxide, while the graphite remains un- 
changed inthe form of brilliant crystalline scales, which exactly resemble 
natural graphite when examined by the microscope. The gaseous products 
are carried by a stream of air freed from carbonic acid into a mixture of baryta 
water and soda-lye, forming sulphite and carbonate of barium. The former 
salt is oxodized to sulphate by a slight excess of permanganate of potassium, 
after which the carbonate is decomposed by nitric acid, the carbon dioxide is 
collected and measured in a special form of eudiometer, and from its volume 
the combined carbon is calculated. 

The’melted potassium ferric sulphate is a white mass containing the 
graphite, which is liberated by solution in weak hydrochloric acid, and may 
be collected on a platinum and asbestos filter, and weighed. Itis then burnt 
by heating in a glass tube, through which the current of air and nitrous oxide 
vapor is passed for afew minutes. The filter, when completely cleared, is 
then weighed, and is ready for a fresh operation. The eudiometer in which 
the carbonic acid is measured is illustrated by a sketch, but not specially de- 
scribed. The whole apparatus is made by Mr. F. Muller, of Bonn. In decom- 
posing the barium carbonate it is necessary to use a stream of hydrogen in 
order to remove the last traces of carbonic acid from the solution. This is 
done by placing in the flisk in which the decomposition is effected, a small 
piece of aluminum wire wrapped round with platinum wire, and this serves 
the additional purpose of preventing bumping towards the end of the opera- 
tion when the liquid is freed from air-—[Stahl and Hisen. 
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Write us. 


THE NERACHER SPRINKLER CO., 


Companies recognize the “Neracher” asthe best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 


PROTECTING YOUR BUILDING with an automatic rege 


t 
fire sprinkler system makes it absolutely fire proof. All Insurance : 





WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh. 





INDUSTRIAL SUMMARY. 


New Enterprises :-— 

A hardware factory, to cost $26,700, is to be established at Middleville, 
Mich. 

Sioux Falls, Dik.,is to have. new machine plant, which it is expected, 
will employ 500 men. 

Ground has been broken at Jackson, Mich., for the buildings for the new 
Columbia Foundry Co. 

W. D. Forbes & Co. are starting a new machine shop at Thirteenth and 
Hudson streets, Hoboken, N. J., for building special tools, guns, etc. 

R. J. May has sold his foundry and machine shop at McKeesport, Pa., and 
has purchased another site on which he will erect a much larger plant to cost 
about $50,000. 

A number of Chicago and Pittsburgh capitalists have located a tinplate 
mill in South Joliet, Il. The firm of Lewis Bros., of Pittsburgh, are interested 
in the enterprise. 

Contract has, it is reported, been signed by Chicago (IIl.) and other cap- 
jtalists for the erection of a $200,000 structural and galvanized iron works, in 
Pulaski City, Va. L. J. Hyland is interested. 

R. B. Hoffman & Co., of Chicago, have been incorporated to manufacture 
cornice and sheet metal work, to do slate and metal roofing, etc.; capital stock, 
420,000 ; incorporators, R. B. Hoffman, John Stellen and F. Dawson. 

The Western Rolling Stock Co, of Chicago, has been incorporated, with a 
capital stock of $100,000, by George E. Farley, Grant S. Wheeler and William 
E. W. Johnson. It will manufacture cars, engines and other rolling stock. 

The Wells Manufacturing Co. has decided to begin the manufacture of 
stoves, and will immediately buy a site and erect a large factory in Indian- 
apolis, Ind. The company has arranged to invest $50,000 in the enterprise. 

Toe Russell Electric Manufacturing Co. have been organized at Portland, 
Me., for the purpose of manufacturing all kinds of machinery. The officers 
are: President, W. G. Chapman, Portland, Me.; Treasurer, C. W. Russell, 
Providence, R. I. 

A charter has been issued to Klein-Logan Co., of Pittsburgh, Pa., for the 
manufacture of iron and steel, etc., with a capital of $100,000, and as directors; 
John C. Klein, of Baldwin Township ; Frederick C. Klein, Pittsburgh ; Wm. C. 
Klein, Knoxville. 

The American Steam & Air Engine Co. have been organized at Portland, 
Me., for the purpose of manufacturing patent steam and air engines. The 
officers are: President, Granville Cash, of Chelsea, Mass.; Treasurer, H. M. 
Bullock, of Franklin, Mass. 

It is announced that Rife Brothers are preparing to erect a large plant at 
Hazlewood, Pa., for the manufacture of wagon hardware. From 75 to 100 men 
are to be employed in the factory. Ground has been bought for the new 
works, and construction will begin soon. 

An agreement has been entered into between the Ohio River Railroad Co. 
and the Huntington & Kenova Land & Improvement Co. for the Ohio River 
Road to build shops and round houses at Central City, W. Va., a new town 
laid out between Huntington and Kenova on the line of the extension of the 
Ohio River Road. ; 

Alexander McDougall, of Duluth, Minu., and Thos. Wilson, of Cleveland, 
both of whom are members of the American Steel Barge Co., were at 
Seattle, Wash , recently, looking up a site for the shipyard, which, it is said, 
the company is to locate there. The company expects to be ready for business 
in about a year. The company expects to build ships for the coast carrying 
trade, and they will be in position to receive work from the new navy yard at 
Port Orchard. 





Additions, Enlargements, Removals, etc.:— 

The Smith—Hill Co., Quincy, Ill, will build an addition to their extensive 
machine shops. 

It is stated that Berwick (Pa.) Car Works contemplate removing their plant 
to Bristol, Tenn. 

The size and capacity of the Berlin Machine Works, at Beloit, Wis., will 
be doubled the coming Spring. 

A large machine shop connected with the Daluth, South Shore & Atlantic 
Railroad, is to start up soon at Marquette, Mich. 

The stockholders of the Utica Pipe Foundry, Utica, N. Y., have voted to 





increase the capital stock from $75,000 to $120,000, the increase to be used as 
working capital. 

The Kingsley Foundry & Manufacturing Co., of Elyria, O., have secured a 
location in Hammond, Ind.. and will erect on it a plant to cost $30,000. 

The Brown Hoisting & Machine Co., Cleveland, has bought about five 
acres adjoining their present works, upon which to extend their business, as 
the present plant is too small. 

The Hill Clutch Works, Cleveland, are rushed with orders, working night 
and day, and still cannot keepup. They think of building an addition to 
their machine shop of about 1oox5o0 feet. 

The Canonsburg Iron & Steel Co., of Canonsburg, Pa., has decided to 
enlarge its capacity. The firm manufactures sheet iron and steel.for stamping 
purposes and galvanizing. The present capacity is about 4,000 tons per year. 

The F. & H. Born Co., range manufacturers, of Cleveland, is about to build 
shops in Galion, O. The main building will be 200x65 feet, with foundry, 
machine shops, and other buildings necessary to carry on the business. They 
expect to have the new place ready by next August. 

The Ball Engine Co., of Erie, Pa, has just completed a foundry, and the 
plans are prepared for an extensive addition to the plant. The additions will 
be equipped with modern too's, some of them being specially designed for 
the class of work. Special appliances will be putin for handling the largest 
engines. 

President Wheat, of the recently organized Brilliant Iron & Steel Co., 
is said to have made a proposition to the authorities of Brilliant, O., to the 
effect that if the towa will give the company half of a street, they will erect a 
bar and sheet mill in addition to the present plant, and thereby make it possi- 
ble to increase the force of workmen to 500. 

Glover Bros., iron founders at Frankford, Pa., have broken ground for a 
new plant, which will give employment to about roohands. They are to erect 
at once a brick building 52x120 feet, which will be divided into four large 
rooms, with a clearance of 16 feet from floor to beam. There will be a tumb- 
ling room, a finishing shop, a machine shop 30 feet square, and a two story 
pattern loft 20x50 feet. The latest improved machinery is to be introduced. 





Fires and Accidents:— 

Geo, T. McLoughlin & Co., machinists, of Boston, Mass., lost $8,000 
recently by a fire in their factory. 

One of the foundry buildings of Dix & Co., at Glen’s Falls, N. Y., has been 
been burned. The loss is covered by insurance. 

The machinery of the old Sheldon Axle Works, at Auburn, N. Y., which 
was being set up by the forge company, was destroyed by fire. 

The Pullman repair shops at St. Louis, Mo., were burned onthe night of 
the 5th inst , entailing a loss of about $300,000, partly insured. 

The works of the Uuion Foundry & Machine Co., at Pittsburgh, Pa, were 
damaged to the extent of $8,000 by a fire ignited by a spark from a passing 
locomotive. 

Fire in the foundry of the Wilkin Mannfacturing Co’s plant in Bay View, 
near Milwaukee, Wis., Feb. 12, entailed a loss of from $5,000 to $7,000, and the 
destruction of some valuable patterns. 

The Hecla Bronze & Iron Works, at North Eleventh and Third streets, 
Brooklyn, N. Y., were almost completely burned out on the 4thinst. It was 
estimated that the amount of property destroyed was valued at $300,000. 

J. Henry Sternbergh & Son, bolt aud nut manufacturers of Reading, Pa., 
were burned out Feb. 6. The plant covered several acres of ground. The fire 
is attributed to spontaneous combustion. The large rolling mill and several 
smaller structures were saved by hard work. The loss to the firm is estimat- 


ed at over $275,000; insured probably two-thirds. The firm employed 60u 
hands. 


General Industrial Notes:— 

The Laidlaw & Dunn Co., of Cincinnati, O., are furnishing the Kad ‘ord 
Pipe & Foundry Co., of Kadford, Va., with 300 horse-pow r ot Galloway boilers 
and six steam pumps, including a 2,000,000-gallon duplex pumping engine to 
supply the works and the village. 

The Williams Engine Works, 447 North street, Biltimore, Md.. write us 
they are very busy at present time. They have just sent two 18 horse-power 
horizontal engines to Brooklyn, N. Y, and one 35 horse power engine to 
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BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 


- 114 Liberty St. 
83 Lake St. 


New York, N. Y. 
Chicago, Ill. 





Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATE 
HEATER 


And Radiators. 


Its VERTICAL CIRCULATION RENDERS ITS ACTION PROMPT 4ND RAPID. 
Its Fi RE >URFACE IS THE 1 ARGEST IN PROPORTION T? GRATE SURFACE. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co., 


396 WIGHT ST, DETROIT, MICH. 


BRANCHES. 

Boston, Mass. 
St. Louis, Mo. - 
New Orleans, La. - - 


Safe. 
Clean, 






— 
CNS Sex ea dis SHR 






No BOLTED, FLANGED OR PACKED JOINTS; THEREFORE CANNOT LEAK. Sa 
sTS BricK CASING ENTIKELY PREVENTS LOSS OF HEAT IN CELLAR. 
WM ROUGHT IRON; THEREFORE CANNOT CRACK. COM Bi NATIO N 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburbat Residences, Churches 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, &% cent per hour per burner, 


- 42 Pearl St. 
508 No. Fourth St: 





28 Union St. 











\ Yee 


PERF FORATED Was oF ECR ION HE HARRINGTONS KING FERroRezINS =m 








284 Pearl St.. cor. Beekman. NEW YORK. 








Norfolk, Va. 
poses. They sell them with a guarantee of regulation within. 

The Detroit Heating & Lighting Co. have opened a branch at 114 Liberty 
street, New York, where they have secured a fine store for stock and show 
rooms. This branch will be managed by Mr. Geo. H. Raymond, formerly 


] 
The majority of their engines are used for electric lighting pur- _ 


President of the Raymond Furnace Co, of Norwalk and New York. He will | 
look after the trade in Western Massachusetts and Connecticut, Southeastern | 


New York and New Jersey. The specialty of this company, as is well known, 
is the Bolton hot water heater, which they have made popular throughout the 
United States. Their output for 1899 was between thiee and four times that 
of 1889, and _ will doubtless gett their full share of Eastern trade this season. 














-W. N. HOBART, L. 0. MADDUX, J. H, EICKERSHOFF, J. C. HOBART, 
Pres. Vice-Pres. & Treas. Supt. Sec’y. 


THE TRIUMPH 
COMPOUND ENGINE: 


ECONOMY, SIMPLICITY, DURABILITY, SILENCE. 








15 to 300 lcompounn 
HORSE POWER. _— 
VALVELESS. 


MOST PERFECT 
REGULATION 
EVER OBTAINED. 


Internal Friction a Mini- 
mum. 





No Small Parts Requir- 


All Pasts Interch - 
ing Repairs. sts Interchange 


able. 
No Eccentrics. 





No Stuffing Boxes. 


No Piston Rods. Write for Catalogue. 








The engine is perfectly balanced and self-contained; all wearin 
surfaces are exceptionally large, making it the most 
perfect high- speed engine built. 


The Triumph Engine 


SOLE BUILDERS, 


210 W. Second St., Cincinnati, Ohio. 








TO THOSE LOOKING FOR 


MANUFACTURING SITES. 


The most desirable locations for the manufacture of wagons, 
stoves, horse and mule shoes, boiler plate, sheet iron, agricultural 
implements, furniture, or for foundries, machine shops, rolling mills, 
muck bar mills, nail works, glass works, cotton or woolen mills, pipe 
foundries, wrought iron pipe works, tanneries, or other manufactur- 
ing establishments, are to be found in Virginia, along the line of the 
Norfolk & Western Railroad, from Norfolk, Va., or Hagerstown, Md., 
to Bristol, Tenn., and upon its Clinch Valley, Cripple Creek, and Ohio 
extensions. Hardwood in every variety; pig iron from the furnaces 
at Lynchburg (2), Roanoke (3), Pulaski (1 in operation and one under 
construction), Ivanhoe (1), Radford (1 now under construction), Salem 
(1), Graham (1), Max Meadows and Bristol (1 at each point now 
under construction), Shenandoah (1), Buena Vista (1); bar iron from 
the rolling mills at Richmond, Shenandoah (now under construction), 
Lynchburg, Roanoke and Richlands (now under construction) ; coke 
and semi-bituminous coal from the Pocahontas coal and coke field; 
superior gas coals from mines on the Clinch Valley Extension ; glass 
sand near Tazewell and Buena Vista; cotton from the markets of 
the Southern states, and wool from all the Western and Southwestern 
States and Territories, at advantageous freight rates. Favorable 
freight rates made upon raw materials to all factories established 
upon its line, as well as to points in the United States and Territories, 
upon the manufactured articles. 

Those seeking new fields for manufacturing establishments 
should not fail to investigate the wonderful development of iron, coal 
and coke industries that has been made within the past five years 
along the line of the Norfolk & Western Railroad, and the advantages 
offered by the State of Virginia in the supply of raw materials, by 
the Norfolk & Western Railroad Co. in the matter of freight facilities 
and rates upon raw materials, and reaching home, far distant and 
foreign markets, and by the cities and towns along its line in the 
way of advantageous sites at moderate cost. Many of the cities and 
towns exempt manufacturing establishments from taxation for a 
series of years. 

For further information as to freight rates and sources of supply 
of raw material, maps, pamphlets, etc., apply to A. POPE, General 
Freight Agent, or to 


CHAS. CG. EDDY, Vice-Pres’t, 
ROANOKE, VA. 


“TRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 


Strong, Well Built, o>. STEM FAM 
ag si? AT) SNENGINES 








ADAPTED TO HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND, 
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.250 of these fissure veins have 
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MAKE MONEY. 





‘BUY A $250 OR A $1,000 BOND, 8 PER CENT., WITH OPTION TO SHARE 


Showing what the Atlantic- 
Pacific Railway Tunnel Compa- 
ny is doing to open a tunnel or 
gateway through the backbone 
ot the American Continent, so 
ears can run direct from Den- 
ver, Colorado, to Salt Lake City, 
Utah, and shorten the railway 
distance more than 230 miles be- 
tween these two cities. 

This picture shows how it is 
done. ‘The object is three-fold : 

1. To get access to more than 
250 rich veins of gold and silver 
ore, that form the great mineral 
belt of Colorado, and that are 
nere found, standing as shown 
in the above cut. More than 


already been discovered at the 
surface. They come up, follow- 
ing volcanic action, from the 
centre of the earth. From these 
veins thousands of tons of gold 
and silver ore can be brought 
out fhrough the tunnel each day 
for market, and sold for the ben- 
efit of all who own shares issued 
by the Atlantic-Pacific Railway 
Tunnel Company. ; 

2. To open a gateway for gasrenp. - 
railway purposes through the main, snow-capped range of the Rocky Mountains, 
to a point 60 miles due west from Denver. * 

3. ‘Lo open a section of conntry west from Denver, between the Rocky Moun- 
tains, comprising western Colorado and eastern Utah. This section, an area lar- 
ger than the State of New York, will thus be opened to business and civilization, 
and made directly and easily accessible from Denver. 

The cut shows the manner of getting into the hundreds of veins the tunnel is 
cutting through so that they can be driven into, to the right and left ot the tun- 
nel. Thus their contents of gold, silver, copper and lead, worth in cash from $100 
to $3,500 per ton, can be mined out under cover the year around, dumped directly 
into the railway cars and run to Denver, 60 miles, direct into the smelters, with- 
out extra charge for repeated handling and wagon transportation. 

These mineral bearing veins are from one to thirty feet in width. Their con- 
tents vary in thickness and quality, but the average exceeds four feet, and the 
average value exceeds $250 per ton. 

These veins are thus opened at greater depths than any mines in the world 
have ever been descended into—from 1,000 to 4,000 feet below where they outcrop 
at the surface. Thirty per cent. of the cost of mining by the old plan of digging 
down into veins, pumping out water and lifting rock and ore, is thus saved by the 
Company. 

More than 4,000 persons are now financially, jointly interested in this great en- 
terprise. Length of tunnel from end to end, 25,200 feet. Work first begun in 
1880. The Atlantic-Pacific Railway Tunnel Company became possessed by pur- 
chase in 1884. The Company owns property on which are more than 250,000 tons 
of low grade ore now in sight, and fully paid for. It owns several mines, claims, 
mill sites, and much land for town site purposes. 

It has driven in at the east end into Kelso Mountain 3,000 feet, clear through 
the granite casing of the mountain and into the mineral grounds or veins. It has 
driven into the west end about 1,400 feet. 

It is now taking ou! and shipping ore by the car load from its properties at east 
end of the tunnel. It has reached a two-foot wide vein of good mineral in the 
west end workings. 

The Company is carefully organized under the laws of Colorado, All its shares 
are non-assessable and non-taxable. Any person can buy from the Company any 
number the purchaser wants and can pay for as it offers for sale. ‘The total capi- 
talization of the Company is $7,000,000, 1n 700,000 shares, par value, $10 each. 

The Company is now carrying on work from the proceeds of the sale of its first 
mortgage bonds, par value, $250 cach. These bonds pay 8 per cent. interest, and 


IN GREAT PROFITS. 


CUTTING THROUGH THE ROCKY MOUNTAINS. 


(LAVET, 


TORRY'S PEAK 





oe : . _WEST_END. 
this interest is payable March rst and September rst each year, maturing March 


ist, 1907. These bonds are a clean, clear’ first mortgage on all properties of the 
Company. They are sold as money is required for driving ahead with the tunnel. 
Interest from date of investment. Work goes on steadily as money is thus ob- 
tained. ; 

The income to the Company from the sale of mineral taken from its properties 
will each year more than pay interest on all the bonds the Company will sell.. At 
any time before March 1, 1893, the owner of a bond or bonds can exchange them 
for as many full paid, non-assessable shares as the money paid the Company 
for the bond would buy at $5 each, were the purchase of shares to be made now. 
Thus, a bond bought tor $250 can be exchanged for 50 shares, and it is expected 
inside of three years these shares will be worth more than $20 each, and will draw 
from $1 to $3 or more yearly dividends each share. 

In this enterprise, all stand on the same footing. Each person owning bonds 
will receive his interest half-yearly. The interest will be paid from the sale of 
ore. The Company will also have, ere long, large revenues from railway compa- 
nies that will pay tollage and use the tunnel soon as completed. The Company 
cannot divest any person of the interests duly bought of the Company and paid 
ror. 

There is positively no chance to lose, but many to gain by purchasing bonds 
offered. Here is a chance to invest both money and services. | 

Work is going on in this enterprise constantly. None but temperance men are 
empleyed, thus ensuring more care and less liability to accidents. Positions given 
to investors, or, at their request, to competent persons whose services are needed 
as the work advances. Tg competent business men, financially interested, con- 
tracts will be given to open and bring ore from veins as reached by the tunnel. 

_ The interest paid on the bonds now being sold is larger than that paid by sav- 
ings banks, by their officers who, in turn, invest to larger profit. The option to 
exchange interest-drawing bonds for dividend-drawing shares is of itself worth as 
much if not more than the price paid for the bonds. For the benefit of persons 
disposed to economy and getting on in the world, who have not now enough on 
hand to buy bonds, guaranteed shares, par value, $10 each, ARE NOW OFFERED it 
limited number at $6 each, and each share thus sold now by the Company to 
bring its purchaser 50 cents a year cash, till a larger sum follows. ‘ 
Address, M. M. POMEROY, 
President Atlantic-Pacific Railway Tunnel Co., 
Pulitzer Building, New York City. 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 





GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

c. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St. 
Cleveland; O. 


J. BE. WOLCOTT, Special Agt., Akron, O. 


VICTOR COLLIAU, 


© Sole Manutacturer 
or THE 


= Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 










CD, HAFEEEUEEURUGUESEDELICDENONEUODOURREUURLIULER osnaraes 


% LUOUEDADUOUUUECRERELIORONOREOERUOBODEL 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machin 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 





Adjustable Drilling & Counter inkin Machine 





INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 
Equal to aS pent English 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFiIck & Works, 


48 COLUMBUS ST,, 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 

2 = Lathes on payment 
end for catalogue of Outfits for Amateurs or 
rtisans. Address H. L SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 











Cap Lathes, $1.25 


Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, - 


607 Market St... PHILADELPHIA, PA. 








G. W. STOCKLY, President. qJ . TRACY, Vice-President. W. F. SWIFT yey 
1. POTTER, Treasurer. : 8. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
8. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, E'rc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use.  Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A. 





e@ agencies Everywhere. 





IRON CLAD PAINT CO. iron ciat Paint co. 


Factory, 76477 Central Way. Sec. & Treas., No.3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

“= FURNISHED both Dry and 

=° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 














INTRICATE 
WORK 
A SPECIALTY. 


RING PLATE 


STOVE 7OPS 


oO. 


STEELS SEAMLESS 
STEEL BOXES | 


ELEVATOR | ANY SIZE ; 


PIPE HOOK 


BUCKETS.| 


STEEL CATTLE TROUGH 





Rastlake Metallic Shingles, CORDACE 
MACHINERY. 


‘Hackles, Preparing Machines, Twist- 
,. | ers, Forming Machines, Laying Ma- 
| W.J. BURTON & C0,'s chines, Finishing Machines, Carding 
Galvanized Iron Cor- | Machines, Taring Machines, and Ball- 


nice Works, ’ , 2 
Detroit, Mich. ing Machines for either Hemp, Sisal, 


Unequaled for 


ROOFING AND SIDING. 


Manufacture i by 





Rib aria Il 











Ss. T. W. Ejector. 


Fae 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich, 














| Send for illustrated | Jute or Manila. Correspondence 
\ b af See? | Catalogue and prices. icited 
Mention this paper. solicited. 
MARTIN SCHNEBLE’S SONS, 
FOR Machinists and Blacksmiths, 
437 E. First st., DAYTON, VU. 
ARTISTIC 
PRINTING EY I N 
WRITE GR RO 
cava CASTINGS 
& 


PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 


Write for estimites. 


THE OHI) PULLEY & MACHINE CO., 


WARREN, O- 
Wood Split Pulleys—Iron Arms. 





COMPOUND 


AND 


MARINE ENGINES, 





HIGH PRESSURE, 


STEEPLE AND 
FORE AND AFT 


COMPOUNDS. 


—Send for Photo and Prices.— 








CLOUGH, WITT & C0., 


CLEVELAND, OHIO. 








Shipman Automalt} 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
16 aud 22 horse- 

wer compound. 

o engineer. Serd 


for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 
tools and machinery, 24 So. Water St., Cleve 
land, O 





The Garrett Picket and Wire Fence Machine. 


A universal favorite 





Hay! Weaves to post in line 
ve of fence. Thousands 








in use throughout the 
United States and 








many of the foreign 
—= countries. Every ma- 

chine guaranteed. 
! ! = Fence costs 30 to so cts. 
perrod. Agents report 





























big sales. Catalogue free. Address the man- 
ufacturer, S. H. Garrett, Mansfield, O., U.S. A. 











JAS. MORDOCK, JR, 


Manufacturer of 


@: 
_f STEEL STAMPS, 


NAME PLATES, 
ETIMHES 


& TOOL ROOM 


CoEEocok Ss. 
= = 52 Longworth St. Cincinnati, 0. 





Steam Jet Pumps, - From 34.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, “ $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write tor Circulars, Etc. 


POLIMBLA INJECTOR CO. CLEVELANG, 





UNIVERSAL RADIAL 
| RADIAL DRILLING MACHINE 


=.=... THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


| "2 PRICES$450.2°S UPWARD 





“= pe UNIVERSAL RADIAL DRILL Co 


CINCINNATI. O 
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IRON AND STEEL MARKETS. 
sedges 


CHICA: ne teniantiit bs thelien. Rogers, Brown 
& eam Coke No.1. foundry, 16 25 
1700; Southern Coke No. 2 Foundry, $15 75 
16 50; Southern Coke No.3 Foundry, $15 25 
16 0c; Southern Coke No1, Softeners, $15 75 
16 50; Southern Coke No. 2, — 14 75 

; Ohio Silveries ceoelh $18 co@18 75 

nio” Silveries No. - $x a is 1775; Ohio 


Ohi 
SSa5; one 


Tennessee Charcoal No. 2, $17 5°@18 50; 
Southern Standard Car Wheel, $2: 23 00; 
Tennessee Standard Car Wheel, $00 00o@o0000, 


CINCINNATI by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No.1 
a $15 00@ 5 3 Hanging Rock Coke, 
No. 1 foundry, $6 7 a Jackson Co. 
pn Coal, No. 7 50; Ten- 

Charcoal, No.1 Ents 16 50@17 50; 
Hangin Rock tack Gren, No.1 foundry, $20 00 
@22 00. MILL Irons—Standard Southern Coke, 
y forge, $13 00@13 25; Standard Southern 
Roke, mottled, $12 50@12 75 ; Cold Short South- 
ern Coke, gre orge, $1250@1275; Strong 
Ohio Neutral ke, grey forge, $14 50@15 00, 
Car WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $20 00@20 50; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
"oe ie 50. 
yepe 'y Rogers, Brown & 
ie ng ey Vieeuat Valley strong 
fe I Foun » $17 00@00 00; Mahoning an d 
per 4 Val ey strong, No. 2 Foundry, = co 
Gre oo Ohio Softener No. 1, $17 00@00 00; Ohio 
fener! =. 2, $16 co@ 00 00; Jackson Co, Sil- 
veries, $18 00 00; Lake Superior Charcoal, 
$20 co@oo oo ; Tennessee Charcoal, $19 00; 
Southern Softener No. 1, $16 <0 @oo oo ; South- 
ern Softener No. 2, $15 75@00 00; Southern 
Strong No. 1 Foundry, $17 00@00 00 ; Southern 
gene No. 2 Foundry, $16 25@o00 00 ; Alabama 
eel, $22 25623 oo; Hanging Rock Char- 


$14 e 50; i “ey coke No. 2, i 7s 14 C0; 
80 fc: ee 


Southern charcoal, Mines 1, $16 sire. ities 
tn charcoal, No. 2, $16 co@1 ; Missouri 
charcoal, No. 1, $17 5°@r8 00; Missouri char- 


22 00; | So ‘ee See $17 ies 


8r. Lome pepe reported by Rogers, Meacham & 
Shields) : oT BLast COKE AND CHARCOAL— 
Southern Coke No. 1, it 25; Southern 
Coke _ 2, $14 75@1s 25; Southern Coke No. 

$14 25014 75; so 
“4 %. “southern ¢ 


8 > South " 
tak = Oe char Coun Mast Bt. Lowi 
$5 50; Bt. Loulp, $5 6. 


DrrTroir (reported 4 William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$19 <8 '2 50; — Savacice (coke) Bessemer, 
18 50; tahdin (Maine Besseme1), $23 00 
24, 00; a ~~ Coke, Foundry, all 
ke Superior Coke, Found- 
Standard Ohio 
Southern No. 1 
$16 00916 25 ; ” Southern Gia Forge, 14 
15 09; ae F Wheel cay B. O} Silvery, 1 26 
co@oo co. Connells- 


mp ( rted by Geo. H. Hull & 
Co.): Southern ke No. 1 Foundry $14 
1450; Southern Coke No. 2 Foundry $13 50 
us oo; Southern Coke No. 3 Foundry $13 oo 

350; Grey Forge, $12 50@1300; Southern 


Gone ‘Silver Grey, 00; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$17 00@20 oo. 


Pains wie ne 5 (reported by A. H. Childs): 
1 Foundry, $16 25@:6 75; No.2 Foundry, 
Hy 3 ‘25915 75; Grey Forge, $14 25@14 753 White 
and ottied, $ $13 5 ace; S hy 4 Blast Char 
coal, $18 0e@20 00 ; t Charcoal $2 3 
@27 oe; Bessemer, $16 ts, 6 52. 


MERCHANT IRON AND STEEL. 
























































Flat Bar 
1% to4 by % to 1 inch I 80 
4 to 6 by % tor inch I go 
ee oe 1% to 2 inch 2 20 
1% &1 by % to % inch I 90 
1 & 1K by % to % inch “2 00 
n, "4 and by *% to Ms, inch 2 20 
Round and Square. 
1 to Hs] inch 1 8 
B CO 296 10Chi..ccoccccccceee 2 00 
2% to 3% inch 2 20 
3% to 4inch 2 80 
4% to 4% inch 3 30 
4% to 5 inch 3 5° 
Oval. 
to 1% inch 2 20 
to % inch 240 
2 
nn sve 00 

















Heavy Band. 
Me oot 16 12ST ...cccces covessceccecccs oo OO 


by 5-16 ee NNR ecooee® 10 
by and _ i] eee 
by ¥ and +s . 










































































































































































































































































Hoops. 
A to 4, Mes. 15 to 15, .»|CLEVELAND ROLLING MILL CO., 
1% to 2, Nos to 18... 2 70 
I to & Nos. 1 19. 2 bo MANUFACTURERS OF 
1% to 2, No. 20 2 90 
1 to 2, No. a1 3 20 BESSEMER STHEL RAILS, 
7 g J 
15-16, 1 and 1%, Nos. 13 to 15. 2 80 
Bloom d Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oi) 
; | 3s — a4 oo > 2 ae aa ese, : = Barrel Hi Hoops, Wi - = rail Windst Iron and Steel Biles Plates, Galvanized and Black 
15-16, rand 4 No. ar 3 0 Iron, Corrugated Iron Roofing. Sheet Steel. 
15-16, 1 and 1 No. 22 3 20 
» Nos. 13 to 15 3 0 
is 16 to z 3 Io 
or te 3% c IRON & Sf 
No. 
ree 28 3 30 THE eN DEP | ny & BBL 0. 
13-16, Nos. 13 to 15. 370 
13-16, Nos. 16 to 18. 3 30 MANUFA 
13-16, — 19 and 20. 3 40 
13-16, No. 21 .3 50 
SB Ho Se fal SHEET IRON AND SHEET STEEL 
ye SR WO) Bibscsascovenscee 3 30 
, —- =s 3 50 BR Q a S} 1} MBRID 
’ os. I9 and 20. 3 fo w\ 78) ‘)guared by \+ Ter eet Spec 2) ly, 
No. 21 - YVYUGE CU HyVUVit Sa 7) # | G 
oe mae (Y Se oe C 
11-16, Nos. 13 to 15 3 50 ee Seek > 
11-16, Nos. 16 to 1 3 70 Pe. N ° APA IM NP 30 
11-16, Nos. 19 and 20. 3 80 SFINED \RY : e 
11-16, No. 21 3 90 sarki 
a No. -~ covece 4 ~ MARK 
, Nos. 1 15 3 fo 
» Nos. 16 to 1 4 00 
: Nos. 19 and 20 4 10 
» No. ar 4 20 
, No. 22 4 30 
» No. 23 4 5° 
Light Band. : ® t ti f I O 
iui tiers .»|Magnetie Concentration of Iron Ore. 
1% to6 Os. II ana 12. 2 20 
to 19% by 4 to 3-16 in 2 40 Ball-Norton (Monarch) Electro Magnetic Separator. 
; ves 2. te te and re, 2 so Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
ee RA ky to 3-16 in 27° | and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
and 76 ed ap TBrccesasssoserereiveiois . 4 respondence solicited. 
and 11-16 by tos Te YA <cssconesestauscihons 3 10 H. E. COLLINS & CO., Agents Magnetic Separator Co., 
and 716 by fos. ae | - etamimnsasainoInNE : 40 BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. ALDRICH CouRT, 45 BROADWAY, NEW YorE 
3-1 3 
by Nos. 11 and 12 3 70 Hartma 
" n’s Patent inside Sliding Window Blind 
Wagon Sox Iron. Ci | d | Mi H C 
inch, beveled edge, by Nos. 11 and 12......2 80 eve an ron ining 0,, ae nF et 
inch, ¥ . 13 and 14......3 00 omg America. 
nch, ‘“ “ “rand 12......3 10 Mercantile Bank Building, Architects & 
nch, “ “ “ 13 and Th eceese 3 3° CLEVE D, Oo | oa pre- 
Sheet Iron: LAND, O. er it to any 
others, for mer- 
No. 10 to 14 2 65 Organized 1850. style, con- 
No. 
oa bade 2 33 | | Total Production to Date, 4,200,000 renlones = 
No. 22 to 24 3 15 Gross Tons. Not Com 
No. 25 to 26 3 30 The Oni 
¥o. 37. 3 40 Dealers in Lake Superior iron ore Blind that is 
No. 3 50 o- their own mines at Ishpeming, es bets 
utomatic 
Iron Boil tes. ae adapted for making strong, Burglar- Proof 
7 ‘item tough iron, & ad for carryin ‘large = Lock, free of 
hy ps % inch and heavier : So permeme of mill cinder an short care. iy 
o. 2 
a: 3 nose ne 
ge. 3 55 '. 
Extra Flange, en 435 may save you 
Solid Fire es 5 many times 
ae s*°| DALLIBA, CORRIGAN & CO., the cost of 
Steel Boiler Plates—1-4 in. and Heavier. DEALERS IN haps Ife also, 
re 00@ | Tank eacopononocavecee 4 75 - and ihe en 
3 n a 
ss :3| Tron Ore & Pig Iron, ca ca 
Marine } Flange...... 3 85 ‘ ——. 
45 " % % * ousands 
Al iusiudies plotes oo tnaban wide, 5 Rooms 716, 717, 718, 719 Perry-Payne Bid’g, ote 
go to 9 in. wide Xc DB extra CLEVELAND, O. sauee @ wanied everywhere. Send for illus- 
96 i 100 2. we uc ‘ ~ trated catalogue and prices. Manufactured by 
too to 104 in. e 1¥ec 
sechadiage—beescomgene ono aa OGLEBAY, NORTON & CO., GARTMAN & DURSTINE, *°.52 Beaver st. 
o en , Successors to Tuttle, Oglebay & Co., 5 __Weemer, ©. 
eS i + nd AND OCTAGON. cts. Bs Commission Dealers in 
1 to2in. inclusive 09 
een eearmam = 3 |EKron = Ores, For Sale. 
i ele —. 3 10% FROM MARQUETTR, eovuntC AND MENOM- 
to 11- 16 and 4%..... 10 INEE DISTRICTS, 
to 6in II OLEVELAND, OHIO. ONE 
to 9-32 and 6% to 7 in 12 ee -__ 
$6 in 4 J. H. OUTHWAITE. W. @. POLLOCK. H a rl oO L b ® t 
Fla 
ase cts.ts | 4s H. OUTHWAITE & CO., Ww Rubricator. 
2 to 9-16 wide by 2 to % thick e 





Bessemer and O. H. Steel. 



















































Machin base price, 2 75 
Tire — Rr v 75 
TEM cecocccovccocccscecscoes cosceesoncoes oe ” 325 
Sleigh Shoe ‘ pa 275 
‘oe Cal be 3 00 
Cutter Shoes, tapered and burr. - 3 00 
English Tool Steel. 
OBBOP’ B..occccorscccccccccccccccecooocs ce 16c 
obson’s $F Daet © cccoccccees 16c 
PURI ™ scxcsneasonsenasenanert eoceescccccere SOC 
Burden Boiler Rivets. 
% #, 11-16 and &% inches diameter...............4 00 
ri dge %, %, 11-16 and % inch diam... A RE 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 BR. RB. wrought SCTaP........cccrereereseees $19 00 
No. 1 wrought scrap...... 17 co 
No. 1 Machine cast scrap.. on see 12 00 
TEOM AICS... ccccccocccccccccocececccecsccocccococcsescccees 24 00 
Axle turmingEs............ccccscccccorre cocccereseesees 13 50 
Wrought turning (free from cast)......... «+ 12 00 
Cast borings...............++ 8 oo 
Uncut wrought iron boilers.......00.....00+ « If 00 
Steel boiler plates...........ccccseeceeceseeorerseeees 17 00 
Grate Barss.......sscccccrseercesereressesssessereeseeeess 8 oo 
ro and fiues (Clean) 13 50 
Tank iron soe 13 50 
Hoop and band iron 10 0o 
Sheet iron 9 50 
Wrought drillingzs............... eosoneessenonedinnses II co 
Malleable iron 10 00 
Reposted bs by Messrs. BLack & PoLtocg, Cin- 
nat 
Railroad Wrought eae | eam adaael $20 oo 
No. 1 Country Wrought. ......cccseseecesvesees 17 00 
Stove Plate 75 
Machine Castings.........cccsssssssseseeereresssres II 00 








Ctl Bergh 28 








Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’ld’<. Vleveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, - 








Ohio. 


PITTSBURGH & WHERLING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons dail y- 
Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIQ, 


Lake Point, Lorain O. 
aeippins Pat7eneer, Sales Agent. 








Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Reriew. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leo» 
ard streets. 


Cleveland, O., VU. &. A. 





COWLES 


Pure Aluminum 
$1.25 PER POUND. 


Quality guaranteed equal toany on the 
market. Manufactured by 


The Cowles Electric: Smelting & Aluminum Co., 
LOCKPORT, N. Y. 
, Also manufacturers of 


Cowles Aluminum Bronze, 
Cowles Aluminum Brass, 
Cowles Siiver Bronze, 
Cowles Silicon Bronze, 
Cowles Aluminum tron 


INGOTS AND CASTINGS. 
@O Correspendenee elicited. 
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’s Short Lap 





Shults Raw Hide Leather Belting, —, 


eeeencesces al 


Shultz Raw Hide Leather Belting, => 
and Light Double........... siinteneserencnecentetel is 





























_ 2 Jaw Brass Workers. 
ec 11 
Wescott’s —_ Combination. 
iti 


oeeeee eeneee 


” Little Giant Drill... 


























Cutters and Reamers. 














Morse Taper and Straight shank . 
%” 


aieres eZ and Straight shank Larger 











Zmery. 





is ae 


10 ¢ 7c 





10 Dcans,10 incase 6 ¢ 
roMcans,lessthan a 





Emery Oloth and Paper. 



































Files. 























Grobet’s...... dis 

Olds Bros.’ Hand Cut.....cccccsscccsesseees dis 

ustry File Works, hand cut... oconcadle 
Hammers, 

0 Weancecccccccccercccccccoo ccs sooes dis 

re new list, Jan. 15, 1887. dis 





Beary hamuiers and sledges under 5 Ds. 1 
over 5 is 14c, new list. 


dis GGnQeteiks 


MACHINERY SUPPLY MARKET. 


Anvils. 

American 9 BD o@10 
Wrights............ ~ net 
Bellows, 

Hill’ S.......0..++.+-.Gis8 40 

Blacksmiths Bullock's... dis so&10 

MOUlders’ ...... ..-00c-cereseee eveeeeces covers 10 
Hand ib kei 

Belting. 

’g standard...,........000+ Ais 70 

“re Belting ie QMEET BR ccccsorecoscncccsses dis 60&5 
oe o 6 POBEcrcccccresescecesee ol 55 


34s 
Sleseiand Rubber Co. extra standard dis fons 


Standard, Oak tanned......00...-cereere00+e 
Alexander Brothers’ pure : Oak tanned. .. 4s 
Blowers and Exhausters. 

B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo dis 35 
Borax. 
B Boh @i10% 
Ohalk. 
WHILE. ......ccscevrrereresseveerseesseseseseres soenes 5e 
White CERYOM......000eceeees 8 gross 12@12% dis 10 
i aa dna inalleseiansbenien Seeeaeiiens 
BWC... ccccecrsecccccscccccessccesesersssecccesccscscees soseee 
Chucks. 
hman’s aw Ind dent dis 45 
om co : mbination........ eccccececees: eseseesGl 8 40 
son TEA BCTOLL.....cccccreeeeessereeever 





Horton’s Universal soconceoce “ 
Whiton’s Indep dent dis 45 
National Combination. ...........0---seereeee eee 40 
lan - dis 40 
Almond Drill dis 20 
Morse i dis 15 
Skinner's Combination Lathe...........s0+ dis 33 
Independent Lathe «Gis 40 
- Universal Lathe.......00-.sses 
- Drill 





Cleveland............ccccsceeers cooseseeesees or dis 10@15 

Pratt & Berean Ais 10@15 

— illing Cutters.. ey dis ~ 
own Sha , Milling Cutters........... 

7 * _ Gear Cutters............ eovesis 15 

Crowbars. 
CASt Bteel.........cccccccrccccrcssesccsscssssescossseeses : + 
4FON, SteN] POINES.......0...ceccccesereereoeoes | 
Drill and Drill Sockets. 
ceist drills dis 50&10 


dis 50&10 


pili Borket 2% 
; ets 

| Standard Twist Drills ...............+ dis SS@SSRS 
| Cleveland “ 66 sesceeenes sesceeeesd® SS@SSE&5 


No. 4 to _— » se8e se F. 





dis 10&10 





gc 


Jack Screws, 
Illinois Bolt Co. list 
Nats and Washers. 


eta ——moe c et 7" 























Washers .......00...-- 

In lots jess thas ab. be, e > 

add rc to list. 
Nails (wire.) 
List july 14, 1887 dis 7o &10 
Penny ‘Nails, + Car fots card rate 
eens 
Py 

Zinc and Tin ae 4 
Brass one Copper + ens 
Malleable (Hammer’ o.1 

MO. 3, $4.40 B ~ fete SS. 1 Lad 
Boston Belti 

n 

Russia 
Italian Packing 
Plumbago P 























Iron Pulleys, Walker List dis 45 
Medart pha a dis 55 
Split Wood lleys. dis 50@55 





Rivets. 
Iron, Thousand, list November 17, 


ia, © Ordinary, Cooper’s Block and sitiage 














November 17 dis se 
Copp dis se@so&10 
Rope. 
Manilla, % inch and oveF...............0000+ 3 Bis 
Sisal, % "Ech and Over ........cccssssoseosorees B 
Sand Paper. 
B. A. & Co ae 























Disston’s 















































Vises. 
Solid Box dis 60 
Parker’s. dis 20@25 
Svendiee, a dis 20 
Barret ‘a. kines 
Miller’s Falls. dis 40 
Merrill’s. dis ro@15 
d dis go 
Wire. 
New List, Jan. 18, 1884 
and copper dis 

Bright and annealed, —.- oe. dis 7081 
dis 5 
- ” Nos, Ais to& 5 
t..dis 5 


Galvanised Nos.0t018 ence Coles 

















Tinned market Nos, © to 18........00006 sos dis 67% 
Sneed Bison Wi ai sek 
n TOOM Wire............cc0000 Ie 
Annealed —- Nos. 8 and 9......... 2 ececceee 75 
Annealed Grape, No. 10 tO 14.........seses0ee0s dis 75 
Stub’s Steel Wire regular........... -$6.co@D dis 3 
Wrenches. 
<> guneine, - dis 
rard St reais poate 
aa le 7 
§5&1 
Bemis & Call’s Combination ..............00+0+ aie as : 


Donohue’ 
manae’s Peauuaes.. 


vangstsetaiencsineseneMee aan 
dis 6e 














MAKXUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, for round or 
Gat repe. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets. Etc. 


#@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 

































































No. 12, Flax Twine, ¥ and %D a .21c) 
No. 18 8 = = 


No 
Hy Hemp, 8 & & pt mei (Spring twine) ue 
Min oubedotad deiseedadhoned 12@12K%c 
es D Belis pon ecccecssescceseoscoss 11@11%c¢ 
ae Wrapp ng, 5 Balls to D............... 15@1 











STEEL 


FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for an 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 


Crosmheade, Rockers, Piston-Heads, etc., for Locomo- 
tives 
Send for circulars and prices to 
WORKS: } OFFICE 
CHESTER, PA. 407 LIBRARY ST., PHIADELPHIA, PA; 


service whatever. 


STEEL CASTINGS of every description. 
Chester Steel Castings Co., 





“ Treated ” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric Fire Hose GWOxn,y 
13 and 15 Park Row, NEW YORK, N. Y. 




















OTEELNAME STAMPS 


LANDS 





Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter 


PATENTS 


SOLICITOR & COUNSELLOR, City Hah 


PATENT 


Tuventer’s Oude 








THOMAS P. SIMPSON, Wash- 
ington, D.C. Noatty’ 8 fee until 
tent obtained. Write fer 









UNION 
ELECTROTYPE 
FOUNDRY 












Atkins’ Cicular Saws dis 408&45 
56 Mill, rd and Drag amen - qokie 
” WO0d SAWS..cccsees sessesres suse _ o& 10 
” Silver Steei Diamond 
Cross-cut Saw6.............. dis joc 
ne Dexter Cross-cuts............ dis soc “ 
“. -ipmepee.. F.. : sscmmewad dis 3oc ‘“‘ 
5 Tuttle Tooth Cross-cuts.dis asc “‘ 
™ anon Cross-cuts. ts...----Aile ge lS Pm 
4 andles 8 
No.6 dis ite 
Excelsior Saw Tools.............csc00s sees -$6 dos 
Detroit Be ey xs, Cire sganones ome aS : cum ~lele)ai le 
Tro w Wor ec tinnenan 50 
ee  Bandeenremnemen von 35 THE GUM ELASTIC ROOFING 
EIRY wcorrececeeercccee no 45 [§ ABSOLUTELY NON-COMBUSTIBLE. If painted it is Guaranteed to last 10 years, 
Screws. Costs only $2.00 per 100 square feet. Strongly endorsed by New York Board of Un- 
Wood Screws—List Jan 27, 1889. GUM EL Just the article for the South. Send stamp for circulars, samples and particulars. 
Fiat head iron dis 
Fiat head iron..... aie» ASTIC ROOFING CO., 41 West Broadway, New York City. 
Flat head brass. dis 45 
Round head brass dis 
Square Cap dis Pa 
Hexagon Cap dis 60 THES. DRY. 
Sr Sie Gat a ac| ial vO. 
achine, flat head, iron 8 
Machine, round head, iron...................... ieee 7% M rE L A ND.O. 
Bh -»- ~~ eel a om 
gor coach......... 8 75@75&10 
Coach, patent gimlet point..........ccccrcsssees iS 7S N 
Shovels and Spades, | Wax 
| athatatiaemnateennmmmeeaay DAILY MELTING CAPACITY 75 TONS-SPECIAL 
Hussey & Binns, railroad.............0. tte FAGILITIES FOR ECONOMIC heen) Leume T 
Tape. SMOOTH CLEAN CASTIN¢ 
- G 
ee scew Hand and Nut tog... OVPLICATE WORK A SPE CIALT by 
Morse “ “ “ : 
Pratt & Whitney. * 
Machine BDB...ccccceccccccccccescsccse sce 
Pipe Tape t0. 23 liens F. A. SACKMANN, 
Stove Bolt Taps. 16 Huron St, Cleveland 0 
—_ eseveesooess STEEL ALPHABETS 
Twine Be. B&B. 





Detachable Roller and Chain Totng 
MADE IN ALL SIZES OF 


Malleable Iren 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, ete, 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey Mf’ Co., 


183 East ist Ave,, 


COLUMBUS, QO. 





CRAIN, 


















































sae aR aed A OS Sites Nas 


ee 


AS preg htrin 5 


PRES ey sls HS! 


Sees 


BES. 


stag 


ah. See 





See ee ee 


ant Gh Oe 


ee a a ee eee 


—— «er 


et i i i ta Sn 


oo) 
























P< ee x 





4 
bd 





(ghee 


CARA Be EW SA Sic Bea N 


Be ce 


napa Auer eed sukkah 


ees Si ue 


anata 






‘Texm IRON TrRape Review. 








THE BRIGHTMAN STOKERis tHEBEST 


eS BOtetr FURNACE IN THE WORED. 


TIVE PA 





MPALET 


VER ~ 


. he 3) R IG HTMAN STOKER Co. i EVE LAND, OHIO. 


_ 
| 












































HARDWARE MARKET. 
Augers and Bits. 

COMMON AUKeETS ANA DItS.......000crsce00ee eesees dis 

Snell’s dis 

Cook’s Douglass Mfg. Co dis 55 

eee ag augers and bits............ dis 25 

Bits, Clerk's small, $8 ; 
— THO, $26... rerreereesereee ees eoponsesaouneced 

Hollow Augers, Ives’ ........ccccsersessssescees ) 

oe Augers, Bonney’s Adjust. + er 
10 

A 

a me Stearns’ Adjust. ee. is dite 

Gimlet bits, common.......... 

Standard Bit Stock Drills... eae 
Ship AUZe|¢>s....ccccere000- cocscceesi® I shee 0B sh10&s 
Axes. 

Makers’ and Special Brands— 
First quality Bebe $8 co 
Others 
Full polished 
Yate 
Cast iron barrel bolts.......... ecdtoscocssnecsecoseo ie FO 
Cast iron shutter oss etc. dis 70 
Cast iron chain bolts...........cccoe sesccoreGlS 10 
Ives’ patent door bolt......00. ..... coceccrecoccoes 60 
Wrought iron barrel bolts...............+ eoccevesl dS JO 
Wrought iron square boltz......... ecccccsccooced 70 
Wrought shutter bolts...... ooo Ss enenetnens dis 10 
— list 
, common, new list......... 7o&108&5 
Tire, common, new list 
Carriage and tire, Philadeiphia pat: 
s 10 
Stove bolts 8 60 
Plow bolts * dis 
s 
oie dis we 


















































Buckets, Elevator. 
dis so&re 
Butts. 

Wrought brass. dis 75&10 
Cast brass, loose joint 33% 
Cast Iron— 
Fast joint, narrow........ccccccsss+s.Gl8 godx 
Fast joint, broad Ais 50&1 

joint. soe dB 10 
Loose joint, jap...........serecceeeee 0 d 
Loose joint, jap. with acorns. 
Loose pin, acorns 
Loose pin, japanned acorns........ .dis 7o&10 
Loose pin, acorns, jap. plated tips.......dis 7o&10 
Wrought steel— 
Wrought, fast joint, narrow............... dis 70&10 
Wrought, fast oint, foned states ebectine * ~ 7o&10 
Wrought, loose joint, broad............... dis 70&10 
Table Butts. fla 8 70&10 
Regular inside i 8 70&I0 
Light inside SS eS dis 7o&10 
Loose pi dis 7o&10 
Light fross pin... is 708& 10 


Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 











Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
No. 1—Slaters’......... $1. 
on Stringed Rocdne, Light. . 
“a Stringed Bie - ng, Medium 
“ ” n oofing, ea 
Stringed, Rosin-Sized ~~ 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, # D................. d 
Coal Tar Felt, 1 Ply, ® Sak Sea ee -02 
Coal Tar Felt, 2 Ply, @ roll 108 sq ft...... 1.42% 
Coal Tar Felt; 3 Ply, $B roll 108 sq ft...... 5 
Roofing Pitch, DB BO] ..ccccrcecccccocccccscescseces .09 
Ohains. 
Revised List. 
Trace, 6%-10-2........ ® pair 1.03 
Trace, 6}4-10-3........ _ + a 50&10 
Trace, F-IO-Beccccccccee 
German Halter Chain, list June, om dis 50&10 
German Coil, list of June, — See 7 
Galvanized Pum: weccceee coccccccoocee we Bs @6 
GES CAEN, DEINE ccocssciesecesesscen: aavadeee Saene 10 
Chain, Brass. 875 
Chisels. 


Socket Framing and Firmer............ dis 75 
Socket Framing and Firmer, Buck Bros.dis go 
Bocket Birmer and vraag, L.& 











I. J. eat 
Tanged Firmers Py 
Outilery. 

Table net 
Excelsior Pocket net 





Fibre Ware—Standard. 
Nos. 1 5. 5X. 




















Pails, water, 12 Qteessc.cccccceceeseees $4 00 $4 50 §...... 
Dairy, 14 qt re Se Fee 
WEVO ES Geecccccnececcctenie poceecocssens oe 

ugar...... a oo 6 50 ereees , 
pina eeeceerereescsocoeccccsesccece sees cesses 5 GO cecere 

ug; GD ‘cesste cncvee 
Chamber 5 x ¥ 

op ddesisseneieniaa 6 8 
Commode #9 S72 2° 

tars, slop, 5 an & 14 Qt...cce 8 OO 9 OO 10 68 

Basins, wash— 

OS EE RE eae. 4 200 2 25 ceense 
mw inch 225 275 3 25 
i 275 325 375 
1§_ inch 325 375 425 

} SERRE IRIE ay Ate. ees 

Servers, ib aindaccnasdbatsincssstaapeniad. banskh +. 

ets, waste a BB AM acccee cosees 6 00 seseee 

Opiitons, sa Daisy, Re sessed 











4 inch .3 ir 
én ; No. § decorated ; No. 5X White 


- 























Gimlets. 
Nailand Spike........... wereeee scevconvened dis 
Double cut, "ton list ar *y 
“Bee’’...... scecccsesecessoeee STOSS $12, dis 25@25&5 
Hanger 
Barn door, old patterns... dis 60& 10& 10@70 
Climax, (Anti- on) Ai 
0@60 
s0&5 
rs dis 40816 
Richard’s. dis 30@30&10 
Horse Nails. 
py me SRG A 3 3 2 a 
usable, 24 8 40 
Putnam, 2 te 19 = aI 23 dis 1 
dis 25&10 





gg OP IE oinctniesescerscisireepesnes 
Horshoe co, Perkins’ Imp. at nti 
iho co 
Mule Shoes, at factOry...........ccccseses Sie be 
Knobs. 


Carriage, japanned...........8 gross Soc dis 60&10 
Base, rub’ Ptip 10&5 


Hematite doo 4 bs, list.. “fee 
ema ir t+) new 8 I 
ee m 


keg $4 co 














Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches...... se.dis 60&10 











Store door handles 
Shutter hinges&flaps, genains bronze.dis +4 











Shutter hinges, bronze plated............s00+« 8 70 
Flush bolts, genuine bronze dis 70 
Shutter knobs. genuine bronze......... cconeae 
Shutter bars, genuine bronze. dis 
Sash lifts, genuine bronze............cc.ceeseree dis 60 


Sash pulls and plates, genuine bronse....dis 60 
Push plates, genuine brorse. 
Drawer pull, genuine bronae..........cc0000.+s dis 

Letter box plates, genuine bronze... Ais S080 














Barn door locks Zs 

Bishop’s Buckeye Sash Locks...... :] =< “- 
Plambs and Leve s. 

Standard list.. dis 7o&r10 

Pocket EEE TITLE «Gis 7o&r10 

Davis’ inclinometers...... escnewinn ecccceeeesGis 10810 

Pumps. 
Cistern, best maker................000.. 


Pitcher s ut, best makers dis Te os ie a 
Pitcher spout cheaper waste. 


<n Animal, 






































Bishop’s I. doz $6 oo 

Bishop’s O 3 doz $5 25- 

Bishop’ 8 Pioneer doz $3 75 

Bishop’s American doz $2 75 
Rakes. 

Cast steel iis 
Malleable............ soctgidansiaginncasactunes dis es 
Razors. 

. R. Torrey Rasor Co dis 20 

ostenholme & Butcher............. 
Rifle rasor 

Rat Killers. 
RR IUEE Bisscins oscnce vevcnsdiascscsoscasosene 
Scales. 

Hatch, Counter, No. 171.............000+ 
Hatch, Tea, NO. 161.......c.ccscseeee 
Chatilion’s Grocers 8 Se 
Family Turnbulls dis 30@30&10 
Scale , List of January 

12, 1 dis 508& 10@508& 1084 

Screw Drivers. 

pater 2 R. & L. Co.’s Varnished 

Handles........... s+. dis 65&10 
Stanley R. & L.. Co.’s Black Handles..dis 6o&10 
Sets interchangeables....... coceeees GOs $18 dis 25 

Squares. 

Steel and 1ron............ccesee penececose 
Nickel plated bats 75&10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try end miter......_. lis soa&re 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 








dis 57% &Io 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds 
dis 75&10 
Swedes iron tacks..............0+-eeessseerseees dis 75&10 
Swedes iron Wprpeteterers’ tacks........ dis 75&10 
Tinned Swedes iron tacks............... dis 57% &10 
Tinned Swedes iron Uphoteterqes’ 
tacks....... Ais "7% &10 
American iron cut tacks... -.dis 77%&10 
Copper tacks............cccsceressereesesees serves dis 4 &:0 
Copper finishing and trunk nails......dis somro 
Cigar box nails dis sok&1e 
viatshing TREN .ccccccccsn scocccccccsoveevoccecsed dis 6>&10 


jae gine gS nails and miners’ tacks...dis 60&10 
Gimp and lace tacks... dis 77% &10 
as tin ined.. ...dis 6o& ro 

Trunk call clout nails..... 
Tinned trunk&clout nails wilt 
Basket nails ...dis 66810 
Chrair malle..ccccccrrscorescesicccccccccccescccceoees dis 66&10 
Common and patent brads..................dis G&10 














FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 


DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 





UBBER GOODS 











PACKING, BELTING, HOSE, GASKETS, ETC. 


AGENTS 


JEWELL LEATHER BELT. 


E*wller Eros... 


148 SUPERIOR STREET, 


CLEVELAND. 








ESTABLISHED 1849. Inco 


MANUFACTURERS 


Mention this paper. 


RPORATED 188.. 


The Detroit Saw Works, 


oF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS, 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 





SAVE YOUR MONEY 


(HERCULES.) 


—THE— 


BY USING 


(PEERLESS.) 





Isaac EB. Potts Pipe Fittings. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder, 


For sale by the ISAAC B, POTTS PIPE FITTING 


North High Street, Columbus, QO, 


CO. , 306 





It is not a Dead, but a Live Elastic Packing. 


Patented Dec. 27, 1887. 





BEFORE USING. 


That will pack a Steam. Water, Oil, Air or 
Ammonia Rod also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
pressure or friction, as it works automatic- 
all 

We will prove this by yourself. If you 
will send for enough to pack a rod, we will 
send it on 30 Cove trial, and prove to you 
that the ‘‘ Sensible”” Automatic Packing is 
the ‘‘ Best’’ made, therefore is ‘‘ Cheapest.”’ 


SOLE MAKERS: 





AFTER USING. 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 





AKRON CHEMICAL CO., 


Imperial Car and 
Bridge Paints. 


PAINTS. 





160 State Street, AKRON, O. 


Paints. 


Black Asphaltum 


All grades, 








Lena SNR SN IEICE I ti te 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) oncea ws 


the double dagger (t) once in three wee 





PaGE 


Aluminum— 
Cowles Electric Smelting & Aluminum 
I EI 
Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O........... 
Bolts and Bolt Machinery— 
Tpson Nut Co., Cleveland...............0006-... 0+ 
tSeaton Manufacturing Co., Cleveland..... 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York.... 
Wm. B. Pollock & Co., Youngstown, 
E. H. Jones & Co., Cleveland 
Hazelton Tripod Boiler Co., Chicago... 
Blowers— 
W. H. LaFountaine, Cleveland, O.............. 
Ooal and Coke— 
ners & Wheeling Coal Co., — 
UE ccoices cxsen wee 





Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O........... eoneee 
Chain Belting— 
Jeffrey Mfg. Co., Columbus O............. eovese 
Carpet Cleaning & Laundry Machines 
W. H. LaFountaine, Cleveland, O............. 
Cordage Machinery— 
Martin Schneble’s Sous, Dayton, O......0000 
Die Makers. 
Avery Stamping Co., Cleveland............000 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O...... 
Slevators— 
L. 8. Graves & Co., Rochester, N. Y.......... 
Explosives— 
Hercules Powder Co., Cleveland.........00...++ 
Electrical Manufactures— 
eveland Electrical Mfg. Co., Cleveland 
rush Electric Co., Cl Ol coscesstenocnseenes 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 
Emery Wheel Flanges— 
*Ware & Tapley, Chicago, I11.......cceceeseeee 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, I11.....000+ ..-+- 
Engravers and Electrotypers— 
ay myesteotege & Engraving Co., 
Union Electrotype Foundry, Cleveland... 


Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 








Wm Tod & Co., Youngstown, O................ I 


Aetna Machine Co., Warren, O... ...... eiseense 
C. H. Presley, Cleveland 
BR. H. Jones & Co., Cleveland ....... ensodeseovene 
Buckeye Engine Co., Salem, O 
*Clough, Witt & Co,, Cleveland... 

The Triumph Engine Ce., Cincinnati, 0. 


Gngines (Gas)— 


Schleicher, Scnumm & Co., Philadelphia, 
OR Oe Ee ae 
Venu Duzen Gas Engine Co., Cincinnati, 








Engines (Oil) 
C. H. Presley, Cleveland, O........... 
Engineers’ Specialties— 
Sensible Packing Co., Chicago, I11 .......... 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland..............sss0e . 
Ejectors— 

James Jenks, Detroit, Mich 
Files, Makers of— 


Reynolds Bros., Columbus, O............ ssooes 
A. & H. Gough, Cleveland....................c0008 
Parkin & Bosworth Co., Cleveland............ 


Forges— 

Cleveland City Forge & Iron Co., Cleveland 
Foundries— 

Thos. D. West. Foundry Co. Cleveland..... 

Canton Iron Foundry Co., Canton, O........ 
Foundry Oupolas— 

Victor Colliau, Detroit, Mich............. css 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 


Galvanizers. 


Avery Stamping Co.. Cleweland................- 
H. H. H-dell, Cleveland................ sadddedensaes 


Gas Machines— 
Dessest Heating & Lighting Co., Detroit, 








Wainer, Cunningham & Co.,Philadelphia, 





Gum BRoofling— 
Gum Elastic Roofing Co., New York N. Y. 
Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York...............ss00 
Grey Iron Castings — 
The Ohio Pulley Co., Warren, O............... 
Heating and Ventilating Apparatus— 
“eae Heating & Ventilating Co., Ak- 


See cee erebeeeeeseeeesseereseeserreseses 





Hose— 

Pabric Fire Hose Co., New York............... 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 
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Heaters and Purifiers— 
a & Bierce Manufacturing Co., 


Laidlaw & f Dunn Co., Cincinnati, O........... I 

BE. H. Jones & Co., Cleveland......-.. 8 
*Warren Webster '& Co., Philadelphia. Pa 20 
*Exhaust Steam Purifying Co New York.. — 


Iajectors— 


Columbia Injector Co., Cleveland.. 
Penberthy Injector Co., Detroit, Mich...... 20 


Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co. paeen, 0 . 19 
— Iron Roofing Co., Camb ridge, 


Garry Iron Roofing Co., Cleveland ............ 19 
Thompson Manufacturing Co. ,Clevel 














Berger Mfg. Co., Canton, O............ eee |) 
Eberts Bros., Detroit, ” ieee om 0 
Kanneberg Roofing Co., Canton, O........... 19 


“The Long Steel and Iron gaan = 

Corrugating Co., Indinapolis... , 
J. H. Eller & Co., ‘Canton, . ae 
W.J. Burtoa & Co., Detro t, Mich 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., i ene a are 








o lebay, Norton & Co., Cleveland... 13 
an . Outhwaite & Co., Cleveland... 13 
Condit-Fuller Co., Cleveland, Drasecere 13 


E. C. Pope, Cleveland pliant penhep dadiniiiimen’+sapit 13 
Cleveland Iron Mining Co., Cleveland late 13 


Investments — 


Atlantic-Pacific Railway Tunnel Co., New 
DEE <cccccsencnseos passe segccconeevecgucesteccecconscosse cee II 


H. lL. Shepard, Cincinnati, O........... inn 29 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 
Mining Machinery— 

oe Camp & Lane Machine Co., 








«wv 
fanaa. & Bacon, New York........ scecceree — 
Machine Shops— 
Wess, Camp, & Lane Machine Co., ‘ 
diesen I 
Toledo Machine & Tool Co., Toledo, O...... 18 


Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New anne 
Cc. H. Presley, Cleveland, _ woe 12 


Manufacturing Sites— 

Chas. G. Eddy, Roanoke, Va.... 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 


Wm. M. Monroe, Cleveland..................0000 15 
*Thos P. Simpson, Washington, D. C........ 14 
SM am B Cd., MEW KOT .cccccccccescccccecscccscee = 





eoceccocsceree lO 36 


Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
F. H. Jones & Co.. Cleveland... pccenessoneccsenebses 18 
Deming Co., Salem, O.. .......... ecoswsantose 37 


Printing Inks— 
Ault & Wiborg, Cincinnati, O.............0.... 18 
Paint— 


Iron Clad Pains Co., Cleveland, O........ eae 12 
Akron Chemical Co., Akron, O.......... woscvie 25 


Perforated Sheet Metal— 


Harrington & King Perforating Co. 
Chicago, Ill .d 10 


Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 12 


Picket and Wire Fence Machines — 





S. H. Garrett, Mansfield, O... someinonncere ED 
Pipe Cutting & Threading » aaaectiaees 

*Wells Machine Works, Fostoria, O.......... 16 
Packing— 

Sensible Packing Co., Chicago, I11............ 15 


Pipe Fittings— 
mee B. Potts Pipe Fitings Co. Columbus, 
croasesn ses cossnenconcsonccsoneeccesce tonnepeosercconseconssee 15 


Pipe and Boiler Coverings— 





American Heat Insulating Co.,Pittsburgh 20 
Railroads— 





Time Tables, Etc 17 
Railway Supplies— 
Cleveland City Porge & Iron Co., Cleve- 
eanenee 20 





Rivet Machinery— 
¢Seaton Manufacturing Co., Cleveland..... — 
Rock Breakers and Ore Crushers— 


Jas. H. Lancaster, New York...........csessses 17 
Rubber Goods — 

Weiler BOW... CHCA .ncccnvsntincisscrsescscescess 15 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 

Detroit Saw Works, Detroit, Mich............ 15 
Shafting— 


*Brightman Machine Co,, Cleveland......... a 
Shapers— 

*J. Steptoe & Co., Cincinnati, O.............. 
Steam Heating Apparatus— 


Desrett Heating & Lighting Co., Detvelt, 
We eeeeeceeeseesereseeceseretesesseseess Io 





Steam Boiler Inspectors - 
Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Conn................0.-. 12 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Clevelend........... sean 16 
F. A. 8ackman, Cleveland, O.............. ‘inate 14 
Jas. Murdock Jr., Cincinnati, O................. 12 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland.. 
Cambridge Irom & Steel Co.,Cambridge, 7s 








Steel Castings— 
Chester Steel Casting Co., Philadelphia, 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 


14 








Avery Stamping Co., Cleveland 12 
Stokers— 
Brightman Stoker Co., Cleveland............. 19 


Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 12 
Twist Drills— 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 


CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Mi Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Hardware and Iron. 
Cr racturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Steel 
re 








Machinists’ Supplies. 


| aoe” & BOSWORTH, g and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 
LEHARTY, H. & CO., Rubber Stamps, 
Seals, Sten is, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 











Upsetters— 
tSeaton Manufacturing Co., Cleveland..... — 
Water Gas Furnaces— 


W. S. Hutchinson, Chicago, Il 20 


BUSINESS DIRECTORY. 


Akron, O. 








Window Blinds— 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 








Hartman & Durstine, Wooster, O. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........cscccosresseeess _ 
Wire Machinery— 

Johr Adt & Son, New Haven, Conn......00... 12 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 

G. H. Scanlan & Co., Portiand, Me.........-. 1 


*Battle Creek Machinery Co., Battle 
Ny BM ccreseceeacecitetiveen-secncccdcbachouseciies _ 











GREAT BARGAIN in second-hand Plan- 

ing Mill Machinery, En gine, Boilers, 
Shafting, etc. A complete outfit at one-half 
= value. L. 8. Cousurm , Agent, 87 Prospect 


b i. 





Wanted. 


OSITION AS MANAGER, SUPERINTEN- 
DENT or SALESMAN with a foundry 

and machine company who manufacture 
=, castings, cpactal machinery, etc. 
Have had 20 years’ experience in this line and 
can fill any position in either office or works. 
Have designed, manufactured. sold and placed 
in posi'ion a very laree number of engines of 
my own design, as well as a large amount of 
special machinery of all kinds. Heavy work 
prefcrred. Address LOCK BOX 972, Warren, O. 


FOR SALE. 
GEAR MOULDING. MACHINE. 


A Simpson Patent Gear Moulding Machine. 





Will make all formsof gears and any desired 
diameter up to 15 feet. New and in perfect 


Will sell cheap. 
STILWELL & BIERCE MFG. CO., 


DAYTON, OHIO. 


VIRGINIA! 


“THE BONANZA OF THE FUTURE.” 


THE COMING IRON DISTRICT OF 
THE UNITED STATES. 


For maps, reference book, pam- 
phlets, etc., descriptive of the 
wonderful mineral and agricultur- 
al resources of the State, apply to 
agents of the Norfolk & Western 
R. R., 290 Washington St., Bos- 
ton, 363 Broadway, New York, 
1433 Pennsylvania Ave., Wash- 
ington, or General Office, Roa- 
noke, Va. 


condition. 











26 inch Band Saw, ee - $65 00 
30 inch Band Saw, . =» « ao 
Fd inch Band Saw, : - ° - 105 00 

laner Planes 24x9, . ° : 120 00 
Planer Planes 18x5%, - - - 85 00 
12 inch Buzz =, a a. - 85 00 
jig Saw, 6 - i - oo 

ron Saw back, 3 saws, : . - oo 


Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before ee 


H SCANLAN & CoO., 
96 & P Preble St., PORTLAND, "Me. 








Do Not Buy 


Wood Cutting 


Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 








NMIACHINERY AND LABOR EXCHANCE. 


Space under this heading may be used gratis by our advertisers or subscribers to call atten. 
tion to any new or second hand machinery, boilers, etc., that they may have for sale, help wanted 


or positions desired. 


Each item will be limited to three lines and two insertions. 


Letters con- 


cerning same must mention number of item, and be addressed to IRON TRADE REVIEW, 27 Vin- 


cent St., Cleveland, 0. i 









MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 
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The “ Lancaster’”’ Rock Breaker and Ore Crusher 





fs 


Vs of Mw: 
Mi ri 
y 





The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





Instantly adjustable to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also. in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 
The “ Lancaster” Crushers are also made in “Sections” for easy trans- 


rtation in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drtim hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 


These Grap- 


They 





Self-Penetrating Grapple, Excavator Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





GASOLINE ENGINES 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinisfs on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 















0 eer ey or Seae essa 


(ilopadiar : 


THE MANUFACTURES AND PRODUCTS. © 

Doe Shs oem Setar r 7 
eat aa Ae ° 
undereach article the names and addresses @ 


if? 
THE BEST MANUFACTURERS. @ 


@mplete in One Royal Octavo Vol.of over 1000p. @ 
Frice inQoth,$5. in Leather$7. : 


INDISPENSABLE 
to Buyers of Articles inall lines and ©@ 
Invaluable as & otatistical work. os 


- Orders received at office of this Paper- @ 
©@®000606666060660606208698 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—aND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 





Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsbu 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bar, 
Traffic Manager. 


COTA: 


h, Via Akron, Cuy- 


Tas Hatt, 
Gen’l Pass. Agent. 





CLIPS Ee ee: 


"LECTROTYPE 


LARK 


Beek NCRAVING CO. 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y. & Pitts. Express....... ts 38am %825am 
Fast N. Y.& Pitts. Express*io 55 a m copm 
Mahoning Accommo......... 40am 
Pittsburg on 25pm 
Youngstown Local............. o5am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ bd 430pm 
tn (eee I2z0pm Iriliopm 
New York Express............. eee 
*Daily. tDaily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:s§0 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m.., 3:00 p. m., 5:45 Pp. m. 6:20 p. m. 
Bedford—6:50 a. m., II:10 a. M., 1:30 Pp. m., 3:00 

P. m., 4:40 p. m., 45:45 Pp. m., 6:20 p. Mm. 10:35 p. 


Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m., 1.30 
P. M., 3:00 p. M., 4:40 Pp. M., *5:45 P. m1., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. M., 10:30. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:oo a. m., *8:10 &.m., 10:30 @.m., 1:05 p. 
M1., 2:35 Pp. M., 4:15 Pp. m., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 A. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 


rates uutthed © rum daily. 
Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... ~25am “%4opm 
Marietta Expreszs.............. tiisam *2tspm 


Balto. & Wash. ress.... *400 pm *10 25a m 

Cleve. and eaten ieee te pm 815am 
*Daily. tDaily, except Sunday. 

J. T. JOHNSON, 


J. B. CAVEN, 
Gen. Supt. 


Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am|ds525am 
more, Washington, Phil- Iispm/ 1z250pm 
adelphia and New York.) dir 10pm 35pm 
745a8m) I250pm 
Wheeling and Bellaire. Iispm| 635pm 
OEE BD. DBR iccccenececcoceee 
Alliance Accom............. | 3 25pm) 1o1cam 
Ravenna Accom............. 500pm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 





MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 

















For Cuyaho Falis,| Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Squier, ae 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- } 4 so > a7 "9 = 
ti, Louisville, Indianap- P 54°P 
olis, St. Louis, and all 
ints in the South and 
uthwest. 
For Cuyahoga — 
Akron, Orrville, Miull- 
ersburg, Gambier, Mt. rf <tispm) t2sopm 
Vernon and Columbus. 
For Cuyahoga Falls, 
Akron, Orrville, Chica- 8o00am/) 540pm 
go, and all points in the 325 pm| roloam 
est and Northwest. 
d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. ~ 


13 mies shorter BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QD wmILes sHorter and quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
Kast, West, North and South. 


GEO. W. SAU W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


EB. HOLBROOK, 
Gen’! Supt., 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia, 

















G. P&T. A. 











Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


}. Roprnxson, Receiver, Jno. J. ARCHER, 
Columbus,O, Gen’l Pass. Agt. 





— THE — 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A.T. WIKOFF, 


W. K. RicHarps, 
Pres. and Gen. Mgr. 


@.P.&T.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 

The shortest anc 

quickest Route to Pitts. 

Sasa Washington and 

Baltimore & the South 

east. 

New Central Depot So. Water St. and Viaduct 


“ 








No. 62, Accommodation...............s00++ + 6osam 
No, 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom................+ 11258 m 
No. 64, New York & Pitts. Limited...* 250p m 
No. 66, Mantua Accommo......,.........+. *420pm 
No. 4 VYoungst’n Ex..........cccssesssessee t coopm 
No. 68, New York & Pitts. Ex............%11 00 pm 
Arrive. 
No. 61, N. ¥. & Pittsburgh Express...t 5 15a m 
No. 71, Youngstown Accom...........+++. 715am 
No. 65, New York & Pitts. Lim........... *9o55a m 
No. 67, Pittsburgh Accom.......... *1245P 
No. 73, Leavitssburgh Local....... op 
No. 63, New York & Pitts. Ex Pp 





NO, 75, Mantua ACCOM........cc-cccecseeees 
No. 69, Youngstown Express............. T91opm 
*Daily. tDaily, except Sunday. 
Baggage checked through to all points Kast. 
Through tickets and information sepesting 
the route can be obtained at office, 141 Superio: 
street, and at t N. Y., P.&O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C.P. & T.,A., Cleveland. 


yLT &(]) BORE 
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THE HAZELTON TRIPOD BOILER 


- Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGlieveland References: 


J. W. BRITTON Esq, 
WOODS, JENKS & CO. 
W. S. TYLER WIRE WORKS CO., 
CLEVELAND FORGE & IRON CO., 
BISHOP & BABCOCK CO., 
CLEVELAND SAW MILL & LUMBER CO. 
Address: CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER 6O., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


@@ Heavy special machinery generally. Send for illustrated catalogue.; 





EB. EX. SONWES & Co., 
ENCINEERS «> CONTRACTORS, 


a23~225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 





Dies for all kinds of sheet metal goods, leather, paper, etc. In- 


8t. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O. 








ventors’ models and specialties. nd for circulars and prices. 





WA7. EX. LzakF"ountaine, 


:” ) waNOFACTURER OF , 


Xs VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
_ Special Sechinney. 


1335 Lexington Ave., = CLEVELAND, O. 





Otto Gases Engine Worke, 


SCHLEICHER, SCHUMM & CO.,{ Ehiisdelphis. 


Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
= ginet Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OrTo Gas Engine Dynamos. 


SIZES: 1, 2, 4,7 10, 16, 26 AND 60 HORSE-POWER. 











THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 

—— CYLINDERS and WoRKING HEaps for 

———— FACTORIES, MILLS and FURNACES. 

Send for illustrated circular and price list. Mention this paper. 7 











FOR ROLLING MILLS AND ALL OTHER 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. —— 
ENGINES ALWAYS IN STOCK 








LAIDLAW G&G DUNN CO. 
° SiaviARD = 


COMPOUND 


Ply a 


Shy) CIN GINNATI 


WOR a 





ieee © 








mnown to the Arta. 


7 POWDER, FUSE, CAPS, 


en ey ae aN “ 
(iis Klectric Mining Goods 

EBROoOUiiIsDS, AND ALL TOOLS FOR STUMP BLASTING, 
AYTNT aT HERCU Les POWDER COMPANY 
ANNIHILATOR, 40 Prospect Street, Cleveland, Ohia, 


Je W. WILLARD, Managet./ 
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MERE IS YOUR CMANCE. 


Can Any One Make Better Club Rates than the Following? 
; SCRIBNER’S - - - - Monthly, with Iron Trade Review, $4.50 
| CENTURY, - ; ; - 5.50 
ST. NICHOLAS, - - - . ous ae ee . 4.50 
| COSMOPOLITAN, _ - . . * . 7h ‘ 3.50 
| FRANK LESLIE'S POPULAR, _ - - 1 shat foafi o 4.50 
oO. « BUDGET OF WIT, : 4 Bn es ht «ag 
. « PLEASANT HOURS, - mae. pin ina " 3.50 
OUTING, Pa + “cc “ce ae «ce Vi 4.2 5 
es NORTH AMERICAN REVIEW, - . ae +t 8 : 6.00 
LIFE, - - 5 Pee E.ciev Ae . 5.75 
TEXAS SIFTINGS, - . - __" et ee. ‘ 3.00 
JUDGE, - - - - ‘6 6 “ce “ “< “ 5.7 5 
JUDGE’S LIBRARY, a “ ae “cc “ “ce 3.00 
FRANK LESLIE'S ILLUSTRATED NEWSPAPER, “ eerie ee * 5.25 


The above for new subscriptions only. Send in your subscriptions to 


THE IRON TRADE REVIEW 


Cleveland, Ohio. 





CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M'F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 





MANUFACTURERS OF THE 


paememe Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Sidin ng and Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 








“Maton 1NG-ROLER-VVoRKS: y 


pit Oa S usses, BLAST Fupnaces | 


ERRo0 ROLLING MiLL WORK . 


LD. ak as YOUNGS TOWN, O. 








: OUR KIGINE OF "TAPPING MACHINES. 
; TAPPING MACHINES 








‘THE GARVIN MACHINE CO ¥ PANY, 


Manufacturers of; and Dealers in, all kinds of 


| MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


LOSIVE 


APS, 





ods ; Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &¢. 

E Plants for Manufacturers of Sewing Machines & Electrical Goods. 
ANY GEAR-CUTTING AND MEILLING IN ALL ICTS BRANCHES, 

and, Chie, Laight & Canal Sts. (Catalogue sent on Application. } NEW YORK, 





Agere s 








= MI ~ 
GA AR L'S 
GARRY IRON AND STEEL ROOFING COMPANY, 
The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron_and Coot Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire 
Proof Doors and Shutters, tron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@W Send for circular and price list No. A 


The BERGER aoner weenie COMPANY, CANTON, O. 
b q make arrange- 
ON T ING until you 

have seen ours. 


ments for ROOF- 
It Excels all other Metal Roofs. 











Manufacturers of 
Plain, ae Crimped 


ei Keon: ted and Beaa- 
cofing, iding and Ceil- 
pune STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 











—MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TRO. GHS, etc. 


= WRITE US FOR PRICES, 
Summum Agents Wanted. Address OFFICE NO. 223, CANTON, 0. 









All my 

and Swel is re 
rolled and box 
aunealed, 


SYKES’ 


IMPROVED 


y put on. 





Oi 
SYRES TRON & orm wT, ROOFING oo, 
for Cireular and Fries Lis, = MILES, O., and CHICAGO, ILL. 


and mention this paper. 
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Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING Co. 


DAYTON, OHIO. 


STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,600. =" E 25 to 1,000 H. P. 


These engines are the combined result or 
long experience with automatic cut-off reg- 
ulation, ana most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
fa Economy in Steam Consumption and Supe- 
= rior regulation guaranteed. Self- sampicee 

Automatic Cut-off Engines 12 to 200 H. P. for 
dri-ing ®©ynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Saiem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 164 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS, 


A Perfect Smoke Burner. 











performance, free by mail. Address 











W. S. HUTOHINSON. 





OLD 


‘aa )6©CLEVELAND TWIST DRILL CO., 





sm on cao, Gop, Lake & Kirtland Ste, Cleveland, Q, mam er nscor. 


RBLIABLRD 
(Sot. 


SAVES 10 
cRICAN HEAT INSULAy; 
pt 20m =10) bode) 


4 
PITTSBURGH. PA \ 
= & BOILER COVERT 











The Eart or Detroit 
Emery Corundum Wheels and Machinery. 


wWriteto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, IL, or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
if from any cause the feed should be broken, 


Use the Penberthy. 


If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ant off, in gg So starting, 

Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 


tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


=f 


BEST 
AND 
Cheapest. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, OHIO. 














REYNOLDS BROS., | TWO Books for Foundrymen. 


Hand Cut Files | ee 
veaome geerewas | Expiration Registers. 


Blanks for all the essential points of each 


ONLY 50 CENTS (Postage paid). 


COLUMBDS, OHIO. 
Will last for years. Sample leaves sent on 
Old Files Recut and application. Radvoes 


W d Superi * 

any Machine cut ana | The Cleveland Printing & Publishing Co., 
Lead Tempered in the 
marten. Send for price 


183 & 135 N. Water St. 





27, 299 and 31 Vincent Street, 


CLEVELAND, 0. 














Awarded the GRAND PRIZE at the Paris Exhibliion. 
FSEND FOR THS BOOK 


— 


Si Tk 


“MANDFACTORIES: iN UNITED STATES, SCOTLAND, FRANCE, GERMANY & “AUSTRIA. 


Cleveland Office, 4!2, Perry-Payne Building Cleveland, O. 








WEBSTER’S “VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 
Is the most perfect device known for HEATING and PURIFYING the FEED- WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to — BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. All parts accessible. 
FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of m~y Feed- Water Heater and Purifier, or any device 

for assisting the circulation of steam for heating purposes, (after receiving full information of 

every device in the market) we would be pleased to call upon you personally (at our expense) 

and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum” Exhaust Steam 
over all p , coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Til. 














CRAHAM TWIST DRILL C .,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





CLEVEBUAN 


ALV A NIaZIN 


WORKS. 
H. H. HODELL & CO., 


Galvanizing in all its branches, and Manufacturers of Rubber Sudbete’ for chain pumps. 
CLEVELAND, OHIO. 












s —_ = “ESTABLISHED 1671 EM-EBERTS- =e 
7? E-BERTS BROS, §# 
i MANUFAGTURERS OF 223 
ie CORRUGATEDTRON ROOFING, E38 
ge SIDING & CEILING. EE 
cae OF FICEAnp WORKS 19210198 HIGH ST.WEST (44m 
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